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PREFACE  TO   THE   FIRST  EDITION. 


The  aim  which  I  have  steadily  kept  before  me  throughout 
the  following  pages,  when  dealing  with  the  causes,  symptoms, 
and  treatment  of  Diseases  of  the  Ear,  and  the  treatment  of  the 
Affections  of  the  Nose  and  Pharynx  which  conduce  to  aural 
disease,  has  been,  before  all  things,  to  be  of  service  to  the 
membera  of  the  Profession  who  feel  themselves  drawn  to  give 
special  attention  to  a  department  the  importance  of  which,  I 
regret  to  say,  is  still  only  partially  recognised. 

It  will  be  noted  in  the  course  of  the  work  that  where  I 
have  felt  compelled  to  differ  from  justly  respected  authorities, 
I  have  fully  set  forth  my  reasons  for  so  doing ;  and  where  I 
depart  from  traditional  methods  of  treatment  I  have,  by  a 
suflSciency  of  detail,  I  trust,  made  my  meaning  and  method 
clear. 

I  gladly  avail  myself  of  these  few  introductory  lines  to 
make  my  acknowledgments  to  Mr.  Richard  Lake  for  the 
sections  of  Aural  I*olypi,  and  to  Dr.  Frederic  Hewitt  for 
valuable  suggestions  with  respect  to  the  administration  of 
anaesthetics. 

In  sending  forth  my  work  I  cherish  the  hope  that  it  may 
be  found  materially  to  aid  all  earnest  workei*s  in  the  Profession. 


T.   MARK   HOVELL. 


105,  Harley  Street,  W., 
August,  1894. 
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The  subdivisions  of  the  metre  having  been  used  in  this  book, 
as  well  as  the  fractions  of  an  inch,  the  Author  has  thought 
it  convenient  to  place  the  two  scales  in  comparison. 


nm 


^HES 


ililililil 


iiiimiimiH 


H 


8 


MAYCR  »  MEI_TZER 
I.ONDON 


B 

IIHlllllllllll 


n 


10     u 


4 


iiiniiliimii 


12 


ir 


5 


111! 


A  millimetre  is  the  -n^nrtli  part  of  a  metre. 

A  centimetre  is  the  jiirth  part  of  a  metre. 

A  METRE  =1  YARD  3f  INCHES  (or,  more  exactly,  39-^  inches). 

A  CENTIMETRE = rather  more  than  fTHS  of  an  inch  (or,  more 
exactljr,  ^^ths  of  an  inch).* 

2i  CENTIMETRES  =  not  quite  1  INCH  (or  not  quite  f^tha  of  an 
inch.f 


*  The  precise  fraction  is  AVsV> 


t  The  precise  fraction  is  ]SJJ. 
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DISEASES    OF    THE    EAR. 


CHAPTEE  I. 

Introduction — General  Sketch  op  the  Organ  op  Hearing. 

Organ  of  Hearing  in  the  Lower  Animals  —  The  Sound-perceiving 
Apparatus — ^The  Labyrinth  and  its  Diyisions — The  Sound-conduct- 
ing Apparatus — The  Tympanum  and  its  Contents,  the  Membrana 
Tympani  and  ExtemaJ  Meatus. 

The  Anatomy  and  Physiology  of  the  Sound-conducting  Apparatus. 

Anatomy  of  External  Ear — Auricle  and  Meatus — Description  of  Auricle : 
its  Structure ;  the  Integument  Covering  it — Muscles  of  Auricle — 
Vessels  and  Nerves  of  Auricle — Functions  of  Auricle — Questions  as 
to  its  Uses  in  the  Reception  and  Transmission  of  Sounds — Value  of 
the  Auricle  as  a  Resonator— Mr.  Gardiner  Brown's  Views — Function 
of  Intrinsic  and  Extrinsic  Muscles — ^The  Auditory  Canal  or  Ex- 
ternal Meatus — Cartilaginous  and  Osseous  Parts — Direction  and 
Capacity  —  Measurements  —  Relations  to  Neighbouring  Parts  — 
Portions  of  Temporal  Bone  corresponding  with  various  Parts  of  the 
Ear — Integument  of  the  Meatus;  Differences  in  various  Parts — 
The  Ceruminous  Qlands,  Schwalbe's  view  as  to  their  Functions- 
Vessels  and  Nerves  of  Meatus— The  Meatus  in  Infants — Functions 
of  Meatus— The  Ceruminous  Secretion. 

rXTRODUCTIOX— GENERAL  SKETCH  OF  THE  ORGAN  OF 

HEARING. 

The  sense  of  hearing  enables  the  mind  to  take  cognizance  of 
those  oscillations  of  elastic  bodies  which  cause  the  phenomena  of 
sound.  Such  oscillations  are  transmitted  to  the  ear  through  an 
elastic  medium,  and  most  frequently  through  the  atmosphere ; 
but  they  may  also  be  communicated  by  liquids,  and  with  even 
greater  velocity  by  solid  conductors  possessing  a  high  degree  of 
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elasticity,  and  directly  connecting  the  source  of  the  sound  with 
the  organ  of  hearing. 

In  its  simplest  condition,  as  in  Tnedusce,  the  organ  of  hearing 
takes  the  form  of  minute  capsules,  containing  a  transparent  jelly, 
and  situated  at  the  bases  of  the  marginal  tentacles,  around  the 
margin  of  the  umbrella-like  expansion.  In  worms  and  molluscs, 
the  auditory  organ  is  similarly  represented  by  a  closed  mem- 
branous sac  or  vesicle,  filled  with  fluid,  in  which  one  or  more 
otoliths  are  found.  The  vesicle  is  lined  >^^th  cells,  which,  in  the 
higher  groups,  are  connected  at  their  bases  with  branches  of  the 
auditory  nerve,  and  are  furnished  with  bristles  at  their  free 
extremities.  These  bristles  are  the  terminal  organs  of  the  nerve ; 
in  some  of  the  annulosa  they  have  been  seen  to  vibrate  when 
sound  was  conducted  into  the  water  in  which  the  creatures  were 
placed.  This  vesicular  membranous  structure,  with  various  modi- 
fications and  additions,  is  found  in  all  classes  of  animals,  and  con- 
stitutes the  essential  part  of  the  organ  of  hearing,  viz.,  the  sou7id- 
perceivinfj  apparatus.  In  the  human  subject  it  is  represented  by  a 
more  complex  arrangement — the  membranous  lahyrinthy  contained 
in  a  small  cavity  excavated  in  the  petrous  portion  of  the  temporal 
bone  (see  Fig.  1).  This  cavity,  or  osseous  labyrinth,  is  incom- 
pletely divided  into  three  parts,  the  vestibule  (v),  the  semindrculnr 
canals  (h),  and  the  cochlea ;  and  similar  terms  are  applied  to  the 
corresponding  divisions  of  the  membranous  labyrinth,  which  are 
separated  from  their  osseous  case  by  the  periosteum  of  the  latter, 
and  a  clear  fluid,  termed  the  perilymph.  On  the  outer  side  of  the 
labyrinth  is  another  cavity,  the  tympanum  (p),  in  the  anterior 
portion  of  which  is  the  opening  of  the  Eustachian  tube  (te),  com- 
municating with  the  throat  and  providing  for  the  access  of  air  to 
the  cavity.  The  tympanum  is  bounded  externally  by  a  membrane 
(t)  resembling  a  drumhead,  and  connected  with  the  internal  wall 
bv  means  of  a  chain  of  three  small  bones.  The  outer  bone  of  the 
chain  (k)  is  closely  attached  to  the  membrana  tympani,  while  the 
inner  one  (s)  is  applied  to  an  opening  in  the  outer  wall  of  the 
vestibule.  The  ossicles  are  articulated  together  by  joints  admit- 
ting of  certain  movements  under  the  action  of  small  muscles, 
which  thus  alter  the  tension  of  the  membrana  tympani  and  the 
pressure  of  the  lymph  of  the  labyrinth.  The  ossicles  serve  to 
communicate  vibrations  from  the  former  to  the  latter  of  these 
structures.     On  the  outer  side  of  the  tympanic  membrane  is  a 
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inal    (All),   the  i:rter/ud  mealas.    with   an  espandsd    purtimi  for 

iollecting  vibrations  and  conducting  them  to  the  internal  parts. 

For  purposeB  of  description  the  organ  of  heai'ing  is  divided 

I  three  portioiie.  termed  respectively  the  exteriuil,  midilh,  and 

Utemal  ear.  these  being  separated  from  each  other  in 
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•  described.  From  a  physiological  point  of  view,  the  organ 
wy  be  regai-ded  as  consisting  of  a  noiirvl-coiuiudiji'j  and  a  souni/- 
rliuj  apparatus ;  the  former  including  the  external  and 
middle  ear;  and  the  latter.*  the  structures  of  the  internal  ear, 
the  anditory  nerve,  and  the  psycho-acoustic  cerebral  centre. 

■  Ur.  .^  H.  rb<«tlc  iArehitai  t^  Otolo^,  voL  xxvi.,  tSBT,  page  Itta)  potDla 
oQt  thni  ihc  ptmduftinff  porlion  of  the  auditory  appantUB  iloea  not.  cud  at  the 
blue  of  tlio  iilK]HRi:  but  thai  thu  perilymph,  the  laumbranoue  labyrlnlb  itself,  and 
■  e  eudiilyiDph  uiighl  W  l«  included  in  that  division.  Obviousl;  these  latter 
f  not  bJoDg  to  ihc  perceptivB  portion,  which  ia  limiied  to  Ihu  brain  and  tlie 
dicmy  ucnc  mrlth  its  tcrmiiiaU.  at  which  the  condacliug  poitinn  leally  enils 
■  tfakt  if  this  true  phyiioloj^cal  division  were  kept  in  mind,  "  much 
1  In)  thrown  on  the  physiology  of  hearintt  and  on  tlic  pathology  ot 
In  the  chapter  on  M^uiSrc's  Disease  further  reference  will  be 
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Before  considering  the  diseases  to  which  these  various  parts 
are  subject,  an  account  will  be  given  of  the  anatomy  and  functions 
of  the  sound-conducting  apparatus,  and  this  will  be  followed  by  a 
description  of  the  methods  of  examining  the  ear. 


THE  ANATOMY  AND  PnYSIOIX)GY  OF  THE  SOUND- 
CONDUCTING  APPARATUS. 

Anatomy  of  the  External  Ear. — The  external  ear  consists 
of  two  parts :  the  pinna  or  axcricle,  which  projects  from  the  side 
of  the  head ;  and  the  anditori/  canal,  or  external  meatus,  directed 
inwards,  and  extending  to  the  membrana  tympani,  which  consti- 
tutes the  external  boundary  of  the  middle  ear. 

The  auricle  is  free  and  expanded,  resembling  a  shell,  and  forms 
a  kind  of  funnel  around  the  meatus.  Its  outer  surface,  which  is 
directed  somewhat  forv^'ards,  presents  several  elevations  and  de- 
pressions, some  of  which  are  seen  in  reverse  on  the  free  portion  of 
its  inner  surface.  Bounding  the  greater  part  of  its  circumference 
is  a  prominent  rim,  the  helix ;  and  within  this  there  is  another 
curved  prominence,  the  antilielix,  which  commences  below  in  a 
projection  termed  the  antitrar/us,  and  bifurcates  above  so  as  to 
enclose  a  space,  the  triawjular  fossa.  Within  the  curve  formed 
by  the  antihelix,  and  divided  into  two  portions  by  the  anterior 
extremity  of  the  helix,  is  a  large,  deep,  cup-shaped  hollow,  the 
concha,  which  opens  into  the  auditory  meatus.  In  front  of  the 
concha,  and  partially  covering  the  meatus,  is  the  eminence  termed 
the  traijus,  while  below  the  concha  is  a  soft  and  pendulous 
portion,  the  lohule,  or  lobe  of  the  ear.  The  margin  of  the  helix 
sometimes  exhibits  a  few  slight  projections,  the  most  prominent 
of  which  is  considered  to  represent  the  pointed  extremity  of  the 
expanded  ears  of  quadrupeds. 

The  auricle  consists  mainly  of  a  plate  of  yellow  fibro-carti- 
lage,  covered  with  integument ;  it  is  attached  by  ligamentous  fibres 
to  the  margin  of  the  external  auditoiy  meatus  of  the  temi)oral 
bone.  A  deep  cleft,  filled  up  by  fibrous  membrane,  separates  the 
principal  portion  of  the  cartilage  from  that  of  the  tragus  and 
antitragus.  Other  deep  clefts  exist  between  the  antitragus  and 
the  ])OSterior  extremity  of  the  helix,  and  between  the  commence- 
ment of  the  latter  and  the  tube  of  the  ear.      The   cartilage  is 
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wanting  in  the  lobule,  which  is  composed  of  fat  and  connective 
tissue.  The  integument  covering  the  auricle  presents  a  few 
differences  on  its  two  aspects.  On  its  inner  convex  surface  it  is 
attached  to  the  cartilage  by  connective  tissue,  containing  many 
elastic  fibres,  and  is  freely  movable,  especially  at  the  upper  and 
lower  extremities  of  the  ear.  On  the  outer  surface  the  skin  is 
somewhat  firmly  attached  to  the  cartilage ;  it  is  much  thinner,  and 
the  epidermis  is  very  delicate.  On  the  convex  surface  many  fat 
cells  are  to  be  found  in  the  connective  tissue,  and  these  are  very 
abundant  in  the  lobule ;  they  are  much  more  sparsely  distributed 
on  the  outer  surface.  Fine  hairs  with  sebaceous  glands,  and  also 
sweat  glands,  are  scattered  over  both  aspects.  The  hairs  are 
especially  abundant  and  long  about  the  tragus,  the  antitragus, 
and  the  intertragic  notch.  In  male  subjects  and  in  old  age 
they  are  often  very  prominent  and  stiff,  and  the  sebaceous  glands 
near  the  meatus  are  apt  to  become  enlarged  and  filled  with 
secretion. 

Six  small  moBCles  pass  between  different  parts  of  the  auricle ; 
four  being  situated  on  its  outer,  and  two  on  its  inner  surface. 
Besides  these,  there  are  three  muscles  connecting  the  ear  with  the 
side  of  the  head,  and  termed  respectively  the  superior,  anterior,  and 
posterior  auriciila/ris,  or  the  attollens,  attrahens,  and  retrahens 
aurictdam.  Both  sets  of  muscles  are  but  feebly  developed  in  the 
human  subject;  very  few  persons  possess  the  power  of  moving 
the  auricle  and  of  altering  the  size  of  the  angle  at  its  attached 
portion.  In  many  animals,  on  the  other  hand,  the  auricle  moves 
freely  under  the  influence  of  the  will,  and  the  power  of  estimating 
the  direction  whence  sounds  are  propagated  is  thus  considerably 
increased. 

Yeisels  and  Herves  of  the  Auricle. — The  arteries  are  derived 
from  the  external  carotid,  a  branch  from  which,  the  posterior 
auricular,  is  distributed  mainly  to  the  inner  surface.  The  outer 
surface  is  supplied  by  the  anterior  auricular  from  the  temporal,  and 
these  arteries  freely  anastomose  with  each  other,  sending  branches 
through  the  cartilage  and  over  its  margin.  The  occipital  arterij 
also  gives  a  branch  to  the  back  of  the  concha.  The  veins  of  the 
auricle  join  the  temporal  vein,  and  their  blood  thus  passes  into 
the  external  jugular.  Some  auricular  veins  open  directly  into  the 
latter  vein ;  others  enter  the  mastoid  emissaiy  vein  of  the  lateral 
sinus. 


6  THE  ORGAN  OF  HEARING. 

The  auricle  is  supplied  with  nerves  from  several  sources,  viz., 
the  fifth  pair,  the  facial,  the  ^yneumogastric,  the  cervical  pl&xnis,  and 
the  aymjHithetic.  The  auriculch-temjxyral  of  the  third  division  of  the 
fifth  supplies  the  outer  surface  of  the  ear ;  the  posterior  auricular 
of  the  facial,  after  receiving  a  twig  from  the  auricular  branch  of 
the  pneumogastric,  is  distributed  to  the  inner  surface,  and  gives 
filament-s  to  the  retrahent  muscle.  The  auricular  branch  of  the 
vagus  is  distributed  to  the  integument  of  the  back  of  the  ear. 
The  great  auricular  nei^ve  is  derived  from  the  cervical  plexus,  and 
supplies  the  integument  covering  the  mastoid  process,  the  back 
of  the  auricle,  and  the  outer  surface  of  the  concha  and  lobule. 
The  oc^jntal  nerve  of  this  plexus  also  gives  a  branch  to  the  back 
of  the  upper  part  of  the  ear  and  to  the  attoHetis  auriculara  muscle. 
The  vascMTiotor  nen'es  of  the  auricle  are  derived  from  the  upper 
cemcal  ganglion,  and  some  ner\'es  of  this  character  ap}>ear  to 
accompany  the  great  auricular  nen^e.  Section  of  the  symj>athetic 
in  the  neck  of  a  rabbit  is  followed  bv  dilatation  of  the  blood- 
vessels  of  the  ear  and  increase  of  temperature  of  the  part ;  while 
opposite  results  are  caused  by  irritating  the  peripheral  end  of  the 
di\dded  nerve.  It  would  seem  probable  that  vaso-dilator  fibres 
are  distributed  to  the  auricle.  They  are  said  to  be  derived  from 
the  last  branch  of  the  cen^ical  plexus,  whence  they  pass  into  the 
first  thoracic  ganglion ;  irritation  of  these  fibres  has  been  found  to 
cause  dilatation  of  the  blood-vessels  of  the  ear.  A  hyperaemic 
condition  of  these  vessels  on  one  side  is  sometimes  noticed  in  cases 
in  which  the  s^nnpathetic  nerve  in  the  thorax  is  compressed  by 
enlarged  glands. 

Functions  of  the  Auricle. — In  addition  to  its  acoustic 
functions,  the  auricle  protects  the  external  meatus,  at  least  to 
some  extent,  from  wind  and  dust,  and  it  also  helps  to  maintain 
an  equable  temperature  and  a  proper  degi'ee  of  moisture  within 
the  canal.  As  a  part  of  the  organ  of  liearing,  the  auricle  receives 
the  sonorous  vibrations  and  conducts  them  to  its  attached  portion 
and  to  the  meatus.  It  has  also  been  considered  to  act  as  a  sound- 
condenser,  and  as  a  resonator  for  high  notes.  It  cannot  be 
regarded  as  an  absolutely  essential  part  of  the  organ  of  hearing, 
inasmuch  as  when  it  is  absent  sonorous  impressions  are  conveyed 
to  the  auditor}?-  nen'e  through  the  atmosphere,  without  serious 
impairment  of  hearing-power. 

With  regard  to  the  part  played,  hij  the  auricle  there  are  two 
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questions  to  be  considered.  In  the  first  place,  it  is  necessary  to 
determine  the  extent  to  which  its  vibrations  are  transmitted  to 
the  walls  of  the  auditory  meatus  and  the  tympanum ;  and  in  the 
second  place,  the  degree  in  which  the  auricle  reflects  the  sound- 
waves which  reach  its  surface,  towards  the  column  of  air  in  the 
external  meatus.  In  former  times  this  reflection  was  regarded  as 
the  sole,  or,  at  all  events,  the  principal  function  of  the  auricle; 
but  at  the  present  day,  conduction  of  sound  is  considered  to  be 
it^  most  important  office. 

Owing  to  its  firmness  and  elasticity,  the  expanded  auricle  is  well 
adapted  for  the  reception  and  transmission  of  sound-waves,  some 
of  which  at  the  same  time  it  reflects.  Irrespective  of  its  elevations 
and  depressions,  it  forms  a  somewhat  flattened  plate,  impulses 
against  the  surface  of  which  are  transmitted  over  it  in  eveiy 
direction.  These  impulses  are  most  freely  conducted  when  the 
sonorous  waves  impinge  perpendicularly  upon  the  auricle,  and  the 
nearer  this  direction  is  approached  the  more  extensive  will  the 
vibrations  become.  But  the  auricle  is  not  a  level  surface,  and  the 
whole  of  it  can  never  be  acted  upon  in  a  perpendicular  direction  by 
sonorous  undulations  proceeding  from  a  given  point.  The  import- 
ance of  the  complicated  elevations  and  depressions  on  its  surface 
thus  becomes  manifest;  for  undulations  impinging  upon  the 
auricle  from  any  direction  must  fall  advantageously,  i.e.,  per- 
l)endicularly  or  nearly  so,  upon  some  of  them,  and  then  be 
propagated  without  much  loss  of  force.  The  most  favourable 
}X)6ition  for  the  transmission  of  sound  is  when  the  ear  is  so 
situated  that  the  plane  of  the  largest  portion  of  its  surface  is 
directed  perjjendicularly  towards  the  source  of  the  stimulus. 

It  is  verv  difficult  to  estimate  the  amount  of  reflection  which 
takes  place  from  the  auricle.  Boerhaave  thought  that  this  structure 
reflected  all  sound-waves  impinging  upon  it,  in  such  a  manner 
that  they  were  directed  into  the  external  meatus.  Very  careful 
experiments  made  with  wax  models  of  the  ear  have,  however, 
showTi  that  no  matter  at  what  angle  the  sound-waves  impinge 
upon  the  auricle,  only  a  very  few  of  them  can  possibly  be  directed 
towards  the  meatus,  and  that  there  are  but  few  points  on  the 
surface  from  which  a  sound-wave  can  take  this  direction.  It  would 
likewise  appear  that  the  double  reflection  from  the  concha  to  the 
tragus  takes  place  to  a.  very  limited  extent,  and  that  the  value  of 
the  auricle  as  a  reflector  of  waves  of  sound  is  quite  inconsiderable. 
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A  deep  concha  is  said  to  be  accompanied  by  increase  of  hearing- 
power,  and  some  authors  have  supposed  that  the  size  of  the  angle 
which  the  auricle  makee  with  the  snrface  of  the  mastoid  process 
influences  the  capacity  for  perceiving  sounds ;  an  angle  of  40°  is 
said  to  be  the  raost  favourable,  while  hearing-power  is  considerably 
diminished  when  the  angle  is  less  than  15°.  A  general  statement 
of  this  kind  must,  however,  be  incorrect,  for  there  is  no  one  angle 
which  can  be  suitable  for  all  sound-waves.  The  angle  may,  cer- 
tainly, be  of  considerable  importance  with  reference  to  sonorous 
vibrations  arising  in  front  of  the  head ;  we  know  by  experience 
that  hearing-power  for  these  sounds  is  increased  by  bending  the 
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auricles  forward  with  the  hands,  and  thus  enlarging  the  angles 
they  form  with  the  bone  behind  them.  Persons  whose  hearing 
is  defective  constantly  adopt  this  manoeuvre,  and  also  increase 
the  recipient  surface,  by  applying  the  palm  of  the  hand  to  the 
back  of  the  ear.  The  iini)rovement  in  hearing  is  caused,  not  so 
much  by  increased  reflection  of  the  sound-«-aves,  as  bj'  the  increase 
in  the  number  of  those  waves,  arising  in  front  of  the  head,  which 
can  impinge  perpendicularly  upon  the  recipient  surface,  and  thus 
caaae  more  active  vibrations.  The  same  object  is  attained  by  the 
motion  of  the  ears  in  those  animals  which  are  able  to  direct  the 
orifices  towards  the  source  of  the  vibrations. 
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In  the  act  of  listening,  and  whenever  we  wish  to  obtain  a 
clear  perception  of  some  definite  sound,  we  generally  employ  only 
one  ear,  and  endeavour  to  place  it  under  the  most  favourable 
conditions  for  hearing.  We  direct  the  axis  of  the  auditory  canal 
towards  the  sonorous  vibrations,  so  that  as  large  a  portion 
as  possible  may  enter  directly  into  the  canal,  and  at  the  same 
time  the  auricle,  supposing  that  it  forms  a  medium-sized  angle 
with  the  head,  is  placed  in  a  favourable  position  for  the  reception 
of  the  sound-waves,  for  many  of  its  parts  are  perpendicular  to 
them.  The  value  of  the  auricle  as  a  resonator  was  pointed  out 
a  few  years  ago  by  the  late  Mr.  Gardiner  Brown.*  Dr.  Zaufal,  of 
Prague,  discovered  that  friction  over  the  tragus  produced  the 
middle  C  in  some  perfect  specimens  of  auricle,  by  reason  of  the 
vibrations  excited  in  its  cartilage.  From  some  experiments  made 
on  the  auricles  of  musical  persons,  Mr.  Brown  was  led  to  believe, 
not  only  that  Zaufal's  statement  was  correct,  "  but  also  that  in  a 
well-formed  auricle  the  whole  free  margin  of  the  cartilage  gives  a 
beautifully  graduated  ascending  scale  of  notes,  forming  a  complete 
octave  from  the  tragus  in  front  to  the  posterior  border  of  the 
helix  behind  (C,  D,  E,  F,  G,  a,  h,  c)."  The  antitragus  yields  a 
distinct  and  isolated  note,  the  E,  which  serves  to  reinforce  the  E 
of  the  helix.  The  notes  are  produced  by  quickly  passing  the 
finger  or  the  rubber-end  of  a  pencil  over  the  different  segments 
between  the  radial  lines  indicated  in  the  figure.  It  will  be  seen 
that  the  notes  forming  the  bases  of  all  music — namely,  the  first 
major  triad,  C,  E,  G — are  produced  by  friction  on  the  tragus, 
antitragus,  and  middle  of  the  upper  margin  of  the  helix.  The 
small  muscles  connected  with  the  ear  were  believed  by  Mr.  Brown 
to  play  a  not  unimportant  part  in  connection  with  auditory 
perception.  The  intrinsic  muscles  "  are  serviceable  chiefly  in 
increasing  the  tension,  and  thus  raising  the  pitch  of  the  resonance 
of  different  parts  of  the  cartilage,  and  regulating  the  size  of  its 
fossae."  The  extrinsic  muscles  of  the  ear  assist  in  the  transmission 
to  the  tympanum  of  the  vibrations  falling  upon  the  auricle,  for 
they  serve  to  render  the  attachment  of  the  latter  to  the  head 
more  tense  during  the  act  of  listening,  and  also  keep  the  tubular 
part  of  the  cartilage  and  its  membranous  connecting  link  well 
open,  thus  increasing  the  resonance  of  air  in  the  external  meatus. 

•  "The  Acoustic  Potentials  of  the  Human  Auricle."    Head  before  the  Oto- 
logical  Section  of  the  International  Medical  Congress,  1881. 


10 


THE  ORGAX  Of  HEARING. 


Dr.  Burnett,  of  Philadelphia,  80  far  agrees  with  Mr.  Brown  ae  to 
quote  with  approval  Helmholtz's  view  that  "  the  most  probable 
function  of  the  auricle  is  tlrnt  of  a  resonator  adapted  to  augment 
just  those  high  notes  or  Bounds  most  likely  to  be  of  interest  and 
importance  to  man." 


Horizontal  sbctios  tiiboluh  the  Ext  bun  al  Meatus. 
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membrane :  B.  tympanum ;  9.  Internal  t-arotid  artery :  Ift  Bbrous  portion  of  tbe  poslerior 
wall  ot  the  meatus :  11.  maatald  cells ;  12.  lateral  alnua. 

The  auditory  oanal,  or  eztenal  meatoi,  passes  inwards  from  the 
concha  to  the  membraiia  tympani,  and  consists  of  two  parts ;  one 
being  cartilaginous  and  fibrous,  and  the  other  osseous.  The 
former  is  a  prolongation  inwards  of  the  cartilages  of  the  concha 
and  titigus.     These  foi-m  a  channel  open  above  and  behind,  and 
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converted  into  a  tube  by  fibrous  membrane  extending  between 
the  borders  of  the  cartilage.  The  proportion  of  the  canal  made 
up  of  fibrous  membrane  increases  from  without  inwards,  while 
the  cartilaginous  portion  decreases,  and  finally  terminates  in  a 
small  rounded  extremit}^  Near  its  commencement  it  presents 
anteriorly  two  or  three  irregular  transverse  fissures  (the  fissures 
of  Santorini),  closed  by  a  fibrous  membrane  which  often  contains 
a  few  muscular  fibres.  These  gaps  increase  the  mobility  of  the 
cartilage,  and  facilitate  the  straightening  of  the  canal.  The 
length  of  the  external  auditory  meatus  is  variously  estimated 
by  different  anatomists ;  the  differences  are  mainly  attributable 
to  a  want  of  agreement  as  to  the  external  limits  of  the  canal. 
Some  authorities  have  included  the  tragus  in  their  measurements 
of  the  walls  of  the  meatus.  As  pointed  out  by  Mr.  Symington, 
"the  only  part  of  the  outer  end  of  the  meatus  which  can  naturally 
be  distinguished  from  the  concha  of  the  pinna  is  its  posterior  wall, 
for  this  turns  abruptly  backwards,  while  the  other  walls  pass 
outwards  into  the  pinna  without  any  distinct  line  of  demarcation." 
Most  anatomists  now  agree  with  Von  TrSltsch  in  taking  as  the 
external  boundary  of  the  meatus  a  sagittal  plane  passing  through 
the  outer  end  of  its  posterior  wall.  He  gives  24mm.  (or  about  an 
inch)  as  its  average  length  in  the  adult ;  the  anterior  wall  being 
27mm.,  lower  26,  posterior  22,  and  upper  21.  The  cartilaginous 
portion  is  about  9mm.  in  length,  its  floor  being  decidedly  longer 
than  its  superior  and  posterior  walls.  It  is  attached  to  the  osseous 
portion  by  means  of  fibrillary  connective  tissue,  containing  many 
elastic  fibres.  The  osseous  portion  has  nearly  double  the  length 
of  the  cartilaginous  part ;  its  measurements  are  thus  given  by 
Von  Troltsch — anterior  wall,  18;  inferior,  16;  posterior,  15; 
superior,  14  millimetres.  At  its  inner  end  the  osseous  meatus 
is  terminated  by  the  membrmia  tymioaniy  which  is  inserted  into 
a  narrow  groove  in  the  bone.  This  groove  extends  around  the 
sides  and  floor  of  the  opening,  but  is  deficient  in  front  and  above ; 
and  to  the  notch  thus  formed,  the  grooveless  segment  of  the 
tjTnpanic  ring,  the  membraiia  Jtaccida,  or  Shrapnell's  membrane, 
is  attached. 

The  general  direction  of  the  auditory  canal  is  from  without 
inwards  and  slightly  fonvards ;  but  the  cartilaginous  portion  in 
passing  inwards  is  directed  backwards  and  upwards,  while  the 
osseous  portion  turns  downwards  and  forwards.     The  caimdty  of 
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the  meatus  varies  considerably  in  diiFerent  individuals.  The 
cartilaginous  portion  is  sometimes  so  large  as  to  admit  the  little 
finger ;  in  other  cases  it  is  scarcely  larger  than  a  full-sized  goose- 
quill.  According  to  Dr.  Burnett,  the  entire  canal  is  often  par- 
ticularly wide  and  straight  in  the  negro,  so  that  the  membrana 
ti/mpani  can  be  seen  without  the  aid  of  the  speculum,  A  similar 
condition  is  sometimes  noticed  among  Europeans.  Tlie  canal  is 
oval  in  form  ;  at  the  entrance  the  long  diameter  is  perpendicular, 
but  internally,  and  at  the  memhrana  tympani,  the  canal  is  widest 
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from  side  to  side.  At  the  line  of  junction  between  the  car- 
tilaginous and  bony  portions,  the  canal  is  somewhat  constricted, 
and  from  this  jjoiiit  its  calibrtt  inci-eases  towards  both  the 
tympanum  and  the  entrance.  At  the  latter  spot  it  is  again 
diminished.  The  average  measurements  in  millimetres  of  the 
diameter  of  the  canal  are  as  follows : — At  the  entrance,  5-7 ; 
at  the  widest  portion  of  the  cartilaginous  part,  9-11 ;  at  the 
junction  of  tbe  portions,   7—9 ;  and  at  the  membrana  tympani, 
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9-11.  In  some  cases,  the  anterior  wall  of  the  osseous  canal 
bulges  inwards,  so  as  to  prevent  the  coiTesponding  portion 
of  the  membrana  tympani  from  being  visible.  Occasionally  the 
inferior  wall  sinks  decidedly  near  the  tympanic  membrane,  so 
that  a  sinus  or  groove  is  formed  (see  Fig.  4).  It  is  then  veiy 
difficult  to  obtain  a  distinct  view  of  the  lowest  part  of  the 
membrane ;  and  small  foreign  bodies,  lodged  in  the  sinus,  may 
elude  detection. 

The  relaticms  of  the  external  auditory  meatus  to  adjacent 
parts  are  of  much  practical  importance.  Its  anterior  wall  is  close 
to  the  condyle  of  the  lower  jaw-bone,  two-thirds  of  the  posterior 
surface  of  which  correspond  to  the  osseous  meatus,  while  the 
remaining  third  is  in  relation  with  the  cartilaginous  portion.  As 
a  result  of  its  proximity,  the  movements  of  the  lower  jaw  produce 
alterations  in  the  calibre  of  the  latter  part  of  the  meatus.  If  a 
finger  be  passed  into  the  ear,  and  the  mouth  opened,  the  meatus  is 
felt  to  increase  in  size,  because  the  condyle  of  the  jaw  passes 
forwards ;  when  the  mouth  is  closed,  the  canal  is  lessened  in 
size,  because  the  condyle  resumes  its  place  in  the  glenoid  fossa. 
Fracture  of  the  osseous  portion  of  the  anterior  wall  is  sometimes 
caused  by  blows  on  the  chin,  with  haemorrhage  from  the  ear 
as  a  result.  External  to  the  condyle,  the  upper  end  of  the 
posterior  border  of  the  jmrotid  gland,  reaches  to  the  cartilaginous 
portion  of  the  meatus.  When  suppuration  takes  place  in  the 
parotid,  pus  may  find  its  way  into  the  meatus,  through  one  or 
other  of  the  fissures  alreadv  mentioned.  In  like  manner,  in  cases 
of  abscess  or  ulceration  of  the  external  meatus,  purulent  matter 
may  pass  through  these  fissures  into  the  parotid  gland.  The 
floor  of  the  external  meatus  is  in  relation  through  nearly  its 
entire  extent  with  the  deep  process  of  the  parotid  gland  in  the 
retromaxillary  fossa.  The  superior  wall  of  the  meatus  is  repre- 
sented internally  by  the  attachment  of  the  membrana  tympani, 
and  posteriorly  it  comes  into  relation  with  the  mastoid  cells. 
More  externally,  it  is  separated  from  the  base  of  the  skull,  in 
the  middle  fossa,  by  cellular  air-spaces  communicating  with  the 
mastoid  cells,  the  distance  between  the  two  parts  depending  upon 
the  degree  in  which  these  spaces  and  their  walls  are  developed. 
The  posterior  wall  of  the  meatus  is  separated  by  a  very  thin  plate 
of  bone  from  the  mastoid  cells,  and  is  about  12mm.  distant  from 
the   lateral   sinus.      In   this   wall   is   seen   the  tympano-mastoid 
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fissure,  and  the  mastoid  cells  are  further  connected  with  it  bj- 
means  of  small  canals  containing  vessels  and  strands  of  con- 
nective tissue. 

Mention  must  also  be  made  of  other  portions  of  the  temporal 
bone  which  con*espond  with  various  parts  of  the  ear.  The  jugular 
fossa,  for  half  of  its  roof,  forms  the  floor  of  the  tympanic  cavity, 
the  anterior  wall  of  which  is  a  portion  of  the  carotid  canal ;  the 
roof  of  the  tympanum  is  formed  by  a  thin  plate  of  bone  on  the 
upper  surface  of  the  petrous  portion,  external  to  the  jxujum  petro- 
sum,  and  near  the  angle  of  union  with  the  squamous  portion. 
The  superior  border  of  the  petrous  bone  is  grooved  for  the  superior 
jyetrosal  sinus,  which  begins  at  the  back  part  of  the  cavernous 
sinus,  and  receives  the  blood  from  the  ophthalmic  vein,  a  rela- 
tionship which  may  explain  the  occasional  development  of  ocular 
and  facial  symptoms  in  thrombosis  of  the  sinus  from  aural  disease. 
The  inferior  petrosal  sinus  passes  backwards  along  the  inferior 
margin  of  the  petrous  bone,  and  ends  in  the  lateral  sinus,  or  in 
the  internal  jugular  vein.  The  former  receives  the  blood  from 
the  superior  petrosal  sinus. 

On  the  posterior  surface  of  the  petrous  portion  is  the  narrow 
fissure  for  the  ofjuwductus  vestibtdi.  This  is  covered  by  a  depressed 
scale  of  bone,  and  is  situated  about  6mm.  behind  the  internal 
auditory  meatus.  Through  this  aperture  purulent  secretion  some- 
times passes  into  the  cranial  cavity  from  the  tympanum  and 
vestibule.  Another  small  aperture,  for  the  a/pKeductits  cochlece, 
begins  in  a  triangular  wider  depression  in  the  posterior  border 
directly  below  the  internal  auditory  meatus.  This  canal  passes 
upwards  and  outwards  through  the  substance  of  the  petrous  bone 
to  the  scala  tympam,  and  through  it  a  communication  takes  place 
between  the  latter  and  the  subarachnoid  space.  At  the  base  of 
the  skull,  in  the  plate  of  bone  between  the  jugular  fossa  and  the 
carotid  canal,  is  a  small  foramen  through  which  the  n&rve  of 
Jacohson  (from  the  petrous  ganglion  of  the  glosso-pharyngeal) 
passes  to  the  tjonpanum,  and  in  the  wall  of  the  carotid  canal 
is  a  small  opening  for  the  tympanic  branch  of  the  carotid  plexus. 
The  auricular  branch  of  the  vacjus  passes  in  a  groove  and  foramen 
in  the  jugular  fossa,  and  close  to  the  canal  for  the  tensor  tympani 
muscle  is  a  foramen  for  the  small  superficial  petrosal  nerve.  The 
large  7ierve  of  that  name,  from  Meckel's  ganglion,  through  the 
Vidian  nerve,  passes  in  a  groove  on  the  anterior  surface  of  the 
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petrous  portion  to  a  foramen,  the  hiatus  Fallopii,  and  is  thus 
conducted  to  the  aqueduct,  where  it  joins  the  gangliform  en- 
largement of  the  facial  nerve. 

The  inte<jument  of  the  meatus  is  continuous  with  that  of  the 
auricle,  but  gradually  becomes  thinner  and  more  delicate.  It  is 
firmly  attached  to  the  wall  of  the  canal,  and  at  the  inner  ex- 
tremity  it  is  stretched  over  the  membrana  tympani,  of  which  it 
forms  the  external  layer.  It  is  easily  detached  from  that  structure 
after  maceration  in  water,  or  when  decomposition  has  occurred; 
the  cuticular  lining  of  the  canal  can  then  be  drawn  out  in  the 
form  of  a  tube  closed  at  one  end. 

The  skin  of  the  external  meatus  exhibits  certain  peculiarities 
in  different  parts.  In  the  cartilaginous  portion  and  on  the  roof 
of  that  part  of  the  osseous  meatus  which  is  formed  by  the 
squamous  bone,  it  resembles  the  ordinary  integument.  But  in 
the  remaining  larger  portion  of  the  osseous  meatus,  it  is  very  thin 
(not  more  than  one-tenth  of  a  millimetre  in  thickness),  and  closely 
blended  with  the  periosteum,  so  as  to  form  a  shining  fibrous 
membrane.  Neither  hairs  nor  glands  are  present;  but  near  the 
membrana  tympani  there  are  rows  of  vascular  papillae,  parallel 
to  the  long  axis  of  the  meatus. 

In  the  cartilaginous  portion,  and  on  the  part  of  the  osseous 
meatus  formed  by  the  squamous  bone,  the  skin  is  supported  by 
a  thickish  and  firm  layer  of  connective  tissue,  containing  fat  cells, 
but  with  papillae  only  slightly  marked.  It  contains  many  fine 
soft  hairs  and  sebaceous  glands,  which  open  into  the  follicles  of 
the  latter.  The  structures  peculiar  to  this  part  are,  however,  the 
so-called  ceruminmis  glaruls,  which  are  found  in  great  abundance 
at  varying  depths  from  the  surface.  These  glands  are  a  modifi- 
ctation  of  the  sweat  glands,  and  are  similar  to  those  found  in 
the  eyelids.  The  duct  of  each  gland  opens  into  a  pit-like  de- 
pression, which  also  contains  a  minute  hair  with  its  sebaceous 
glands.  The  walls  of  these  glands  consist  of  a  layer  of  cubical 
epithelial  cells,  and  an  outer  layer  of  longitudinal  smooth  muscular 
fibres;  the  cells  are  filled  with  many  brownish-yellow  granules. 
Schwalbe*  states  that  he  has  not  been  able  to  discover  any  fat 
within  the  ducts  or  cells  of  these  glands,  and  he  therefore  thinks 
that  they  do  not  secrete  the  fatty  constituents  of  the  ceinimen 
of  the  ear.      These,  he  considers,  are  formed  by  the  sebaceous 

•  Lekrhuch  der  Anatcmie  den  Ohres,  1887,  S.  437,  and  Sinnesorgane,  1898,  S.  178. 
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glands  of  the  hair  follicles,  within  which  fatty  masBes  are  easily 
discoverable.  The  ceruminous  glands  are  therefore  wrongly 
named;  they  are  really  sweat  glands  modified  in  a  peculiar 
manner,  and  in  all  probability  contribute  a  fluid  secretion,  con- 
taining yellow  or  brownish  granules  of  colouring  matter,  which 
is  mixed  with  the  fat  yielded  by  the  ordinary  sebaceous  glands. 


POBTIOH  OP  THB 


t  Epidermin ;  Z  %  bain ;  S,  i  hair  foUiule* ;  4. 4,  Bobaceoun  Blanda ;  5,  &  pit-like  depreraloiw. 
Into  which  Itae  hnlr^rolllclei.  wltli  their  sobaceoUH  glaada  and  the  cerumlnoua  ^landii. 
□pBD :  B.  other  bhibII  pllit  diiided  bj  tbe  Inclnion ;  T.  eicretary  ducts  of  tbe  ceruminous 
nloadK.  with  a  blturcullOD  at  o :  8.  oulnl  ot  lliu  cerumlnoiui  gUDda. 

The  fact  that  both  kinds  of  glands  open  into  the  same  cavity 
explains  the  mixture  of  the  secretions.  The  number  of  these 
glands  has  been  estimated  at  from  one  to  two  thousand.  They  de- 
crease in  size  and  number  towards  the  membrana  tympani.  The 
mixed  secretion  is  calculated  to  entangle  particles  of  dust,  and 
to  prevent  them  from  passing  into  the  deeper  ])art  of  the  meatus. 
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In  some  persons,  the  cerumen,  if  not  carefully  removed  from  time 
to  time,  forms  hard  masses,  more  or  less  blocking  up  the  canal, 
and  interfering  with  the  conduction  of  sound  and  the  vibrations 
of  the  membrana  tympani. 

Vessels  ami  Nerves. — The  largest  artery  supplying  the  meatus 
is  derived  from  the  internal  ma^illari/.  It  passes  through  the 
anterior  wall,  and  is  distributed  especially  to  the  upper  portion  of 
the  canal  and  also  to  the  tympanum.  Other  twigs  supplying  the 
meatus  are  derived  from  the  jyosterior  auricular  and  ieinporal 
arteries.  The  veins  take  the  same  course  as  the  arteries,  and 
discharge  their  blood  into  the  external  jugular  vein. 

The  auricular  hranch  of  the  auriculo-temporal  nerve  of  the  fifth 
pair  penetrates  the  anterior  wall,  and  is  distributed  to  the  canal, 
which  is  also  supplied  by  the  auricular  branches  of  the  facial  and 
ru4jus  ner\-es.  The  branch  from  the  latter  comes  from  the  jugular 
ganglion,  and  enters  the  posterior  wall  of  the  meatus.  It  sends 
one  or  more  twigs  to  the  membrana  tympani. 

The  meatus  in  the  new-bom  child  differs  in  many  respects 
from  the  same  canal  in  adults.  It  forms  a  relatively  narrow 
cleft,  compressed  from  above  do\\'n wards.  "In  the  foetus  the 
meatus  is  closed,  its  lower  w^all  being  in  contact  internally  mth 
the  membrana  t^Tiii^ni,  and  external  to  it  with  the  superior 
wall.  Towards  the  end  of  foetal  life  these  become  separated 
by  an  accumulation  of  epithelium,  or  veniix  caseosa,  in  the 
meatus.  This  is  first  found  at  the  inner  end  of  the  meatus, 
between  the  floor  and  the  membrana  tympani.  ...  At  birth, 
the  walls  of  the  meatus  are  either  in  contact,  or  the  cavity  is 
filled  with  vemix  caseosa,  so  that  a  child  is  bom  with  its  ears 
practically  closed."*  Kussmaul  states  that  the  most  discordant 
sounds  made  near  a  new-bom  child  do  not  appear  to  disturb  it. 

According  to  Mr.  Symington,  the  meatus  in  the  new-bom 
child  is  relatively  longer  than  in  the  adult.  In  the  former  the 
floor  measures  20mm.,  in  the  latter  it  is  26mm.,  or  little  more 
than  one-fourth  longer.  After  birth,  the  length  of  the  meatus 
increases  very  slowly  ;  the  opening  up  of  the  canal  would  seem  to 
be  accompanied  by  some  slight  diminution  in  its  length.  **  It  is 
well  knoA^Ti  that  the  middle  and  internal  ears  are  nearly  as  large 
at  birth  as  in  the  adult,  and  the  same  would  appear  to  be  the  case 

*  "  The  External  Auditory  Meatus  in  the  Child."    J.  Symington,  Journal  of 
Awatemn^  and  Pkyiiology,  yoL  xix.  page  28. 
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with  the  external  ear,  so  far  as  the  length  of  the  meatus  is 
conceiTied."  The  lumen  of  the  meatus  gradually,  but  very  slowly, 
increases  in  size  after  birth ;  as  compared  with  the  length,  it  is 
relatively  narrow  in  the  infant. 

A  vertical  section  of  the  external  auditorv  meatus  of  a  foetus 
in  the  ninth  month  shows  that  the  tympanic  membrane  is  placed 
on  the  inferior  aspect  of  the  cranium,  and  in  a  plane  which  is 
almost  horizontal ;  attached  to  it  externally,  as  a  second  portion 
of  the  superior  wall,  is  a  part  of  the  squamous  bone,  situated 
below  the  linea  temporalis.  This  area  (superficies  meatus)  is  the 
sole  representative  of  an  osseous  boundary  of  the  canal  in  the 
foetus  and  in  the  infant  up  to  the  end  of  the  first  year.  In  the 
new-bom  infant,  the  future  osseous  portion  of  the  meatus  is 
represented  by  fibrous  tissue,  into  which  ossification  extends  to 
form  the  greater  portion  of  the  osseous  walls.  This  membrane, 
which  might  be  called  the  fihrmcs  or  membranous  tympanic  plate 
(Symington),  is  thin  at  birth,  but  becomes  thicker  and  firmer  in 
a  few  months.  According  to  Mr.  Symington,  the  meatus,  at 
birth,  has  an  osseous  roof  and  posterior  wall ;  the  anterior  and 
inferior  walls  are  fibrous.  The  innermost  part  of  the  osseous 
meatus  is  formed  by  the  tympanic  bone,  the  development  of  which 
commences  by  the  rapid  growth  of  the  anterior  and  posterior 
tubercles  on  the  tympanic  ring  of  the  new-bom  child.  This 
ring  is  imperfect  above ;  the  gap,  l-2mm.  broad,  is  closed  by  the 
curved  lower  border  of  the  squamous  portion,  to  which  the 
extremities  of  the  ring  are  united  before  birth.  The  ring  itself 
gradually  increases  in  depth,  and  forms  an  osseous  tube,  the 
tjTnpanic  bone,  which  becomes  united  behind  with  the  petro- 
mastoid  portion,  and  is  separated  in  front  from  the  squamous 
part  by  the  Glaserian  fissure.  On  the  inner  border  of  the 
tjTnpanic  ring  is  a  furrow,  the  s^ilcus  tiimpaniticus,  to  which  the 
membrana  tympani  is  attached.  In  the  process  of  ossification  of 
the  external  meatus,  an  aperture  often  remains  in  the  lower  and 
anterior  wall  until  the  fifth  year,  and  in  some  cases  until  adult  life. 
After  birth,  the  plane  of  the  membrana  tympani  gradually  becomes 
less  and  less  horizontal.  In  the  new-born  child  it  makes  an  angle 
of  170°  with  the  superior  wall  of  the  meatus;  in  the  adult  the 
angle  is  about  140°. 

Functions  of  the  External  Meatus.— The  auditory  canal 

conducts  the  sonorous  vibrations  to  the  tympanum,  and  also  serves 
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to  protect  the  membrane  from  mechanical  injury,  and  from  sudden 
changes  of  temperature.  When  the  external  orifice  is  closed, 
sounds  communicated  through  the  atmosphere  become  much  less 
distinctly  audible ;  and  it  is  therefore  evident  that  the  canal,  by 
virtue  of  the  air  that  it  contains,  conducts  to  the  membrana 
tympani  those  vibrations  which  proceed  directly  from  the  sounding 
body,  as  well  as  those  which  are  reflected  into  it  by  the  auricle. 
But  the  canal  is  not  a  straight  tube ;  it  presents  several  curves, 
and  its  diameter  varies  in  different  parts,  and  therefore  it  is  almost 
impossible  tliat  any  vibration  should  impinge  upon  the  membrarui 
Ufrnpani  without  first  striking  the  walls  of  the  canal  and  under- 
going reflection.  The  intensity  of  the  vibrations  is  thus 
diminished ;  but  the  cartilaginous  and  osseous  walls  of  the  canal 
aid  in  the  conduction  of  sound  by  transmitting  the  vibrations 
communicated  to  the  auricle  and  the  bones  of  the  head. 

When  the  meatus  is  closed,  a  remarkable  change  is  produced 
in  the  perception  of  those  sounds  and  noises  which  are  conducted 
mainly  or  exclusively  through  the  bones  of  the  head  to  the  internal 
ear.  K  one  meatus  be  stopped  up  with  the  finger,  and  a  vibrating 
tuning-fork  be  placed  between  the  teeth,  the  sound  is  heard  more 
distinctly  on  the  occluded  side  than  on  the  other;  and  if  both 
orifices  be  closed,  the  sound  is  more  distinct  than  when  they  are 
open.  Similar  diflerences  are  also  observed  when  sounds  ai'e 
produced  in  the  larynx ;  in  both  cases  the  increased  intensity  is 
due  to  the  resonance  of  the  air  contained  in  the  meatus.  It  has 
indeed  been  supposed  that  the  difference  is  only  imaginary ;  but 
its  reality  can  be  demonstrated  by  another  experiment.  If  a 
vibrating  tuning-fork  be  held  against  the  upper  incisor  teeth  until 
the  sound  is  no  longer  heard,  and  the  meatus  be  then  closed,  the 
perception  of  the  sound  returns.  There  must  be  a  real  increase  in 
the  intensity  of  the  sound,  causing  the  latter  to  become  once  more 
audible ;  though  the  manner  in  which  such  resonance  is  produced 
cannot  be  clearly  demonstrated.  It  is  possible  that  the  vibrations 
of  the  membrana  tympani,  transmitted  to  the  air  in  the  external 
meatus,  aid  in  increasing  the  loudness  of  the  sound.  When  the 
canal  is  open,  there  is  no  obstacle  to  the  escape  of  the  sonorous 
vibrations,  and  their  force  is  considerably  diminished  ;  when  it  is 
closed,  they  will  communicate  their  vibrations  partly  to  the  walls 
of  the  canal,  and  partly  to  the  object  which  closes  it.  Thus  the 
vibrations  would   return  to  their   starting-point,  the    membraiui 
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tymjyani,  and  swell  the  number  of  the  impulses  communicated 
thereto,  and  necessarily  increase  the  effect  produced  upon  the 
sound-perceiving  apparatus.  This  explanation  is  based  ui)on  the 
8upi)Osition  that  sonorous  vibrations,  transmitted  to  the  organ  of 
hearing  through  the  bones  of  the  head,  are  communicated  by  the 
membrana  tympani  to  the  air  in  the  external  meatus.  Politzer 
states  that  the  increase  in  the  sensation  of  sound  noticed  when  the 
external  meatus  is  closed  is  due  to  three  causes,  viz. :  (1)  increased 
resonance  of  the  external  meatus ;  (2)  reflection  to  the  me^nhraiia 
iynvpani  and  ossicles  of  the  sonorous  vibrations  which  &re  com- 
municated by  the  cranial  bones  to  the  air  in  the  external  meatus  ; 
(3)  alterations  in  the  tension  of  the  membrana  tj-mpani  and 
ossicles. 

The  manner  in  which  the  experiments,  as  above  described,  are 
utilized  in  the  diagnosis  and  prognosis  of  certain  aural  diseases 
will  be  discussed  in  the  chapter  on  the  Examination  of  Patients. 

Under  normal  conditions  the  surface  of  the  meatus  is  coated 
with  cerumen  or  ear-wax,  the  mixed  secretion  of  the  so-called 
ceruminous  and  sebaceous  glands.  Whether  this  secretion 
subserves  any  acoustic  purposes  is  a  doubtful  point.  The  fact 
that  when  the  secretion  is  absolutely  wanting,  hearing  power  is 
impaired,  and  tinnitus  is  sometimes  complained  of,  has  led  to  the 
supposition  that  the  cerumen  may  prevent  confused  vibrations  of 
the  walls  of  the  meatus  and  the  production  of  that  roaring  sound 
which  air  causes  when  flowing  into  a  shell. 

Removal  of  the  ceruminous  secretion  is  aided  bv  the  movements 
of  the  jaw,  and  is  often  effected  by  various  manual  oiDerations.  Tlio 
shaj^e  of  the  cartilaginous  portion  of  the  canal,  in  which  the  secre- 
tion is  principally  formed,  tends  to  facilitate  its  extrusion.  Dr. 
Burnett  points  out  that  as  the  wax  increases  in  quantity,  it  must 
necessarily  "  slip  into  a  broader,  which  is  an  outer,  plane  in  the 
external  auditory  meatus,  and  thus  at  last  it  may  be  found  at  the 
mouth  of  the  auditory  c^nal."  When  in  this  ix)sition  it  is  more 
freely  exposed  to  the  action  of  the  atmosphere,  and,  becoming 
drier,  is  more  easily  detached.  It  is  possible  that  the  outwanl 
growth  of  the  skin  of  the  external  meatus  may  help  to  force  out 
the  ceruminous  secretion.  The  effects  of  its  undue  accumulation 
and  retention  will  be  described  in  a  subsequent  chapter. 
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CHAPTER  II. 

The  Sound-conducting  Apparatus  (continued). 

The  Middle  Ear  or  Tympanum. 

Position,  Contents,  and  Boundaries  of  Tympanum— Membrana  Tympani, 
its  Size,  Direction,  Colour,  and  Structure — External,  Middle,  and 
Internal  Layers — Shrapnell's  Membrane — Vessels  and  Nerves — 
Inner  Wall  of  Tympanum — The  Posterior  Wall — The  Anterior 
Wall— The  Roof  or  Cranial  Wall— The  Floor  or  Jugular  Wall- 
Apertures  of  Communication  i^ith  other  Parts — Dimensions  of 
the  Tympanum — The  Attic  of  the  Tympanum — Functions  of  the 
Membrana  Tympani — The  Ossicles — Their  Ligaments  and  Articu- 
lations— Movements  of  the  Ossicles — Muscles  of  the  Tympanum, 
the  Tensor  Tympani,  and  the  Stapedius — Lining  Membrane  of 
the  Tympanum — ^The  Tympanum  in  the  Foetus — Vessels  and 
Nerves  of  the  Tympanum — The  Eustachian  Tube,  its  Osseous, 
Cartilaginous,  and  Membranous  Portions — Mucous  Membrane — 
The  Pharyngeal  Opening — The  Eustachian  Tube  in  Children — 
Muscles,  Fasciae,  and  Ligaments  connected  with  the  Tube — 
Vessels  and  Nerves — Functions  of  the  Tympanum  and  Eustachian 
Tube — The  Mastoid  Portion  of  the  Temporal  Bone ;  the  Lateral 
and  Sigmoid  Sinuses — The  Mastoid  Antrum,  as  a  Portion  of  the 
Tympanum — The  Mastoid  Cells,  Description  and  Function. 

THE  MIDDLE  EAR  OR  TYMPANUM. 

The  Middle  Eax,  Tympanum  or  Tympanic  Cavity,  is 

a  narrow  irregular  space,  filled  with  air,  in  the  substance  of  the 
temporal  bone,  and  interposed  between  the  external  meatus  and 
the  labyrinth  (Fig.  1,  page  3).  In  front  it  communicates  with 
the  phaiynx  by  the  Eustacliian  tube;  behind  it  opens  into  the 
mastoid  cells,  which  are  also  filled  with  air ;  while  extended  across 
it  is  a  chain  of  small  movable  bones,  whicli  place  its  outer 
boundary,  the  memf/raiui  Ujmpani^  in  communication  with  the 
gound-perceiving  apparatus.  The  bones  are  connected  by  liga- 
ments and  are  moved  by  two  minute  muscles ;  and,  in  addition  to 
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these  structures,  the  tympanum  contains  vessels  an<i  nerves,  some 
of  the  latter  being  distributed  to  the  contents  of  the  cavity,  while 
otherH  only  pass  through  it.  The  tjinpanum  is  compressed  from 
without  inwards,  its  smallest  measurement  being  in  that  direction. 
Its  walls  are  not  everj'wliere  clearly  defined,  but  it  is  possible  to 
diBtinguish  (1)  an  external  or  tympanic  wall ;  (2)  an  internal  or 
labyrinthine ;  (3)  a  posterior  or  mastoid ;  (4)  an  anterior  or 
tubal ;  (5)  a  roof  or  cranial  wall ;  and  (6)  a  floor  or  jnguloi-  wall. 
Thf  external  wall  is  formed  by  the  membrana  t\-mpani  and  a 
small   framework  of  bone.      Above   and    in    front,    tlie    osseous 


T.Sermenl  of  tTmpanti;  membrane  lying  in  front  a[  bandla  a[  malleiu;  A.  posterior  seg' 
inenlol  lympsnlc  membrane;  u,  extremity  of  bandleof  malleus ;/,  anterior  Told,  and 
/".pcmterior  told:  S,  Shmpnell's  membrane ;  t  short  process  ol  malleus;  n.  long  process 

margin  is  iiitermpted  by  a  small  notch,  across  the  nioutli  of  which 
the  memb^-aiie  is  extended.  In  form  the  membrana  tjnipani  is 
nearly  oval,  but  it  is  wider  above  than  below  ;  ite  shape  and  size 
depend  upon  the  form  of  the  osseous  framework  in  wliich  it  is  set. 
In  its  greatest  diameter,  from  above  obliquely  downwards,  it 
measures  nearly  one  centimetre,  or  two-fifths  of  an  inch,  while  ita 
largest  transverse  measurement  is  alwut  eight  millimetres.  Its 
thickness  is  estimated  at  one-tenth  of  a  millimetre.  The  plane  of 
the  membrane  is  by  no  means  perpendicidar  to  the  axis  of  the 
meatus,  but  forms  therewith  an  angle  of  about  75°,  so  that  tiie 
external  surface  of  the   membrane    looks   obliquely  downwards 
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towards  the  floor  of  the  meatus,  and  also  somewhat  forwards.  To 
the  inferior  wall  of  the  canal,  the  membrane  is  inclined  at  an 
angle  of  about  45°,  while  with  the  superior  wall  the  angle  ot 
inclination  is  aboat  140°.  These  measurements  vary,  however,  in 
different  subjects,  on  account  of  the  variations  in  the  relative 
lengths  of  the  osseous  walls  of  the  meatus.  The  longer  the 
anterior  and  inferior  walls,  as  compared  with  the  posterior  and 
superior,  the  greater  will  be  the  obliquity  of  the  membrane. 

The  membrana  tj-mpani  is  somewhat  concave  externally,  and 
presents  just  below  its  centre  a  decided  depression,  the  so-called 


IXTBBKAI.  SUBFACE  OV  THB  LEFT  MEKBBANA  TTHFANI.  ENLASQED.    (PolUur.) 

a,  HtAd  of  the  malleus:  b.  neck  of  the  mallsiu;  e,  tendon  ol  the  teasor  trmpani  and 
Ulterior  fold  of  the  membnoa  t;mpiinl :  d,  laferior  extremity  of  the  baodle  ot  the 
m&Ileiu ;  e.  anterior  portion  of  tbe  membraiui  tympanl ;  /,  poalertor  fold  of  the  mem- 
brana tympani  and  cborda  tympanl ;  g.  Incua :  A,  short  proceea  ot  the  Inoui :  f.  lonf 
pnxBH  of  tbe  iDCiu. 

umiio,  corresponding  with  the  lower  end  of  the  handle  of  the 
malleus,  which  is  inserted  between  its  layers.  Owing  to  the 
traction  exerted  by  this  bone,  the  membrane  is  drawn  inwards 
and  rendered  tense.  When  looked  at  from  the  external  meatus, 
the  membrane  presents  the  appearance  of  a  shallow  funnel,  the 
expanded  portion  of  which  bulges  out  somewhat  in  front  and 
below.  The  more  transparent  the  membrane,  the  less  noticeable 
ia  the  bulging,  but  in  cases  of  opacity  the  funnel-shaped  depres- 
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sion  becomes  very  manifest.  The  handle  of  the  malleus  is 
directed  from  above  and  in  front,  do^^'nwal'ds  and  backwards. 
So  far  as  it  extends,  it  divides  the  surface  of  the  membrane 
into  two  portions,  anterior  and  posterior,  the  former  being  the 
smaller  of  the  two.  At  the  anterior  superior  jmrt.  of  the  mem- 
brane, near  the  osseous  margin,  is  a  small  projection,  caused 
by  the  short  process  of  the  malleus,  which  is  applied  to  its 
internal  surface.  Extending  backwards  and  fon\'ard8,  from  this 
projection  towards  the  circumference,  are  two  folds,  and  within 
these  and  starting  from  the  same  point  are  two  short-  strue  or 
lines,  which,  with  a  tiny  jx)rtion  of  the  osseous  margin,  are  the 
boundaries  of  Shrapnell's  membrane,  or  the  memhraiia  flacada. 

The  colour  of  the  membrana  tympani  presents  several  normal 
variations,  due  for  the  most  part  to  the  ages  of  the  individuals 
in  whom  it  is  examined.  The  colour  also  varies  according  to  the 
source  of  the  light  employed,  and  the  tint  of  the  skin  of  the 
meatus.  In  children,  the  membrane  presents  a  dull  white  tint, 
owning  to  the  thickness  of  the  epidermal  layer ;  in  adults,  the 
colour  is  pearly  gray,  to  which  a  slight  tinge  of  violet  and 
brownish  yellow  is  sometimes  superadded ;  in  old  age,  it  becomes 
whitish  and  more  or  less  dull.  In  the  anterior  portion  of  the 
membrane  is  a  bright  triangular  spot  extending  from  the  umbo 
dow^nwards  and  forwards.  The  apex  of  this  triangle  is  above  and 
the  base  below,  but  the  brightness  does  not  extend  quite  so  far  as 
the  circumference  of  the  membrane.  The  peculiar  brightness  of 
this  sjwt  is  probably  due  to  the  vertical  direction  of  this  portion 
of  the  membrane ;  the  rays  of  light  are  reflected  dii'ectly  towards 
the  eye  of  the  observer.  The  appearance  pi-esented  by  the 
external  surface  of  the  membrane  will  be  again  referred  to  in 
the  chapter  on  the  Examination  of  the  Ear. 

The  membrana  tympani  consists  of  three  layers — an  external, 
middle,  and  internal.  The  external  layer  is  derived  from  the 
cuticular  lining  of  the  canal,  and  is  made  up  of  epidermic  cells 
resting  on  connective  tissue  in  which  the  tympanic  vessels  and 
nerves  ramify.  There  are  no  papillae  in  this  cuticular  layer,  but 
behind  the  handle  of  the  malleus  a  few  glands  have  been 
detected.  A  relatively  thick  band  of  connective  tissue  passes 
from  the  upper  wall  of  the  meatus  over  the  middle  layer  of  the 
membrana  tympani  as  far  as  the  umbo,  and  i>arallel  to  the 
handle  of  the  malleus. 
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The  middle  layer  (lamina  propria)  of  the  membrane  is  strong 
and  fibrous,  and  is  attached  through  the  medium  of  a  still 
denser,  almost  ligamentous,  portion  (aimuhts  Jihrosus)  to  the 
bone,  which  presents  a  distinct  rim  for  its  reception,  except  at 
the  upper  part.  This  coat  consists  of  fibrous  lamellae  running 
in  difierent  directions ;  many  bands  of  fibres  are  seen  to  con- 
verge towards  the  centre,  while  others  take  a  circular  course. 
The  former  commence  in  the  periosteum  of  the  meatus  and  in 
the  thickened  portion  at  the  circumference  of  the  membrane, 
and  pass  towards  its  centre,  where  they  are  inserted  into  the 
handle  of  the  malleus.  There  is  generally  a  streak  of  cartilage 
forming  the  actual  uniting  tissue ;  and  this  is  es}>ecially  marked 
at  the  extremity  of  the  bone.  More  internally  situated  are  the 
circular  fibres,  which  are  closely  connected  with  the  internal 
layer,  and  arise  partly  from  the  ligamentous  ring  and  i>artly 
from  the  substance  of  the  membrane.  Some  are  inserted  into 
the  handle  of  the  malleus,  others  into  the  circumference  of  the 
membrane ;  while  another  set  blend  \vith  interlacing  fibres. 
The  circular  fibres  are  most  abundant  near  the  circumference ; 
towards  the  centre  they  become  thinner  and  fewer.  The  handle 
of  the  malleus  descends  between  the  i*adiating  and  the  circular 
fibres.  In  addition  to  the  two  layers  just  described,  two  other 
setfi  have  been  discovered,  and  named  respectively  descendiru/  and 
arborescent  fibres.  The  former  are  external  to  the  radiating 
fibres,  and  pass  from  the  upper  segment  of  the  ligamentous 
ring  towards  the  handle  of  the  malleus.  The  arborescent  or 
dendritic  fibres  are  most  abundant  in  the  posterior  part  of 
the  membrane ;  they  arise  near  the  periphery,  and  each 
divides  into  several  branches  which  run  irregularly  and  in 
diflFerent  directions,  passing  over  a  greater  or  less  extent  of  the 
membrane. 

The  internal  layer  of  the  membrana  tympani  is  formed  by  the 
mucous  membrane  of  the  tympanic  cavity,  and  consists  of  pave- 
ment epithelium  and  a  thin  layer  of  connective  tissue.  It  is 
extremely  delicate  near  the  centre  of  the  membrane ;  towards  the 
periphery  its  surface  is  studded  over  with  villous  projections  or 
papillae.  Further  reference  will  be  made  to  this  layer  in  a 
subeequent  paragraph. 

The  peripheral  portion  of  the  membrana  tympani  is  consider- 
ably thickened  and  strengthened  by  the  so-called  cannulas  Jibrosus, 
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or  ligamentous  ring  of  connective  tissue  with  closely  arrnnj 
fibres  and  cartilage-eel  la.  Tliia  ring  corresponds  to  a  thickening 
of  the  periosteum ;  it  is  continuous  with  the  perioat«aI  lining  of 
the  meatus,  and  from  it  many  of  tlie  fibi-ea  of  the  middle  layer 
take  their  origin.  The  membrana  tymi)ani  is  thus  connected  with 
the  sun-Qundiug  bone.  Mr,  R,  Lake*  has  pointed  out  tliat  the 
strong  periosteum  of  the  anterior  up^jer  wall  of  the  bony  Eustachian 
tnbe  is  the  main  source  of  the  fibrous  layer  of  the  membrane. 
InHammatoiy  ]>rocesses  may  thus  spread  from  the  former  t-o  the 
latter  structui-e.  The  fibrous  ring  is  deficient  above,  and  is  far 
more  conspicuous  on  the  internal  than  on  the  external  surface 
of  the  membrana  tj-mpani. 

Above  the  short  process  of  the  malleus  there  is  a  small 
segment  of  the  membrane  which  differs  considerably  from  the 
remainder  in  being  looser  in  texture  and  less  resistant.  It  is 
bounded  below  by  two  etrife  or  lines,  and  above  by  the  margin 
of  a  notch  in  the  ring  of  bone.  This  so-called  meTidirana  flaccvla. 
01"  Shrapnell's  membrane,  is  composed  of  the  outer  and  inner 
layei-a  of  the  membrana  tympani,  the  middle  layer  being  altogether 
absent,  or  represented  by  only  a  few  fibres.  The  auuulua  fibrosns 
ia  also  wanting.  The  membmma  ftaccitla  sometimes  projects 
towards  the  tympanic  cavity,  and  sometimes  bulges  out  towai"ds 
the  sujierior  wall  of  the  meatus.  It  ia  stated  by  some  authorities 
that  a  small  foramen,  capable  of  admitting  a  bristle,  exists  in  this 
membrane  under  normal  conditions. 

The  membrana  tympani  is  supplied  with  blood  from  the  vi 
of  the  external  me-atua  and  of  the  tympanic  cavity,  and  a 
capillary  network  exists  in  the  fibrous  layer.  The  deep  auricular 
arterj',  a  branch  of  the  internal  maxillary,  gives  off  small  twigs 
to  the  external  suil'ace,  while  those  from  the  tynijianic  cavity  are 
derived  fi-om  a  branch  of  the  same  artery,  [WiSBing  inwards  through 
the  Glaserian  fissure,  and  also  fi-om  a  branch  of  the  stylo-masloid 
arterj'.  The  veins  of  tlie  out*r  layer  pass  into  the  external  jugular; 
the  remainder  discharge  their  blood  partly  into  the  plexus  sup- 
i-ounding  the  Eustachian  tube,  and  partly  into  the  lateral  sinus. 
Lymphatic  vessels  ramify  in  all  the  three  layers  of  the  membrane 
tympani;  on  the  internal  surface  free  openings  are  said  to  exist 
in  these  vessels.  Hadiating  clefts  exist  between  the  fibrillarj' 
bundles,  and  represent  a  system  of  lymphatic  canaliculi.  Their 
•  Brif.  Med.  Joiirn.,  1835,  toL  ii.  page  12»2. 
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walla  contain  flat  cells  (tympanic  corpuscles),  belonging  to  the 
categorj-  of  fixed  connective  tissue  cells  or  of  endothelial  cells. 
The  minute  structure  of  the  tympanic  membrane  thus  resembles 
that  of  the  cornea.  In  addition  to  the  fixed  cells,  a  few  leucocytes 
(or  wandering  cells)  are  found  in  the  cansliculi. 

The  nert-e*  are  derived  mainly  from  two  sources ;  a  branch  of 
the  auriculo- temporal  of  the  fifth  supplies  the  external  surface ; 
the  mucous  coat  contains  filaments  from  the  tympanic  plexus. 


F  THB  TTXPANIC  MBM- 


(Schwatbe,  qfler  Brunner.y 
1.  Flattened  epitbalfal  oella  or  the  mncous  layer  'til  Uie  lympanic  membrane ;  2.  dilated 
ei>ithellum  of  tba  mncoiu  membrane  at  the  llgamenloiu  ring :  3.  spot  at  vhlcb  one 
[arm  of  epUbeliam  paisea  Into  the  otber;  4,  drculor  Bbroi  of  the  tlKamentoua  ring. 
dinded  traiuvenely;  6.  radiating  flbrea. 

which  is  formed  by  Jacobaon's  nerve  from  the  glosso-pharyngeal, 
branches  from  the  fifth  and  the  sympathetic  nerve. 

The  inner  or  labyrinthine  wall  of  the  tympanum  presents  two 
orifices  of  communication  with  the  internal  ear.  Near  the  upper 
part  is  the  fenestra  ovalis,  an  ovoid  opening,  about  three  milli- 
metres long,  leading  into  the  vestibule.  Against  this  o]>eniiig 
the  base  of  the  stapes  is  applied  ;  while  above  it  is  a  ridge,  which 
more  or  less  overhangs  the  fenestra,  and  ijidicates  the  position 
of  the  aqueduct  of  Falhjdus.  This  canal,  which  contains  the  facial 
nerve,  begins  in  the  upper  part  of  the  internal  auditory  meatus, 
passes  between  the  cochlea  and  the  vestibule,  and,  on  reaching 
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the  inner  wall  of  the  tymiMnium,  turns  backworde  over  the 
fenestra  ovalis  towards  the  i)yrainid  in  tiie  posterior  wall,  whence 
it  is  directed  downwards  to  the  stylo-mastoid  foramen.  Below 
the  fenestra  ovalis  is  a  romwled  and  prominent  elevation  named 
the  irrammiionj  or  luher  cocJilea,  cansed  by  the  projection  outwards 
of  the  first  turn  of  the  cochlea.  This  is  marked  by  grooves  or 
tiny  canals  which  are  occupied   by  filaments   of  the   t;*nipanic 


a,  l).e.rf./,  The  lympimmn  proper;  c  it  r,  recenauii  epitympanlcui  (adltui  nd  »ntnim); 
1,  the  osMOu™  tube ;  2.  BBint-oanal  for  Iho  tenior  tympanl ;  3.  the  processuB  cochlearl- 
tormts  ;  4,  the  maetotd  antrum  ;  b,  the  mceBsui  epltympnnlcuB.  with  Ibe  emoolb  con- 
veiitT  corregponding  with  the  ampuUv  of  tbs  eitemal  and  anterior  wmlcirculur 
lamnli;  6,  prominence  eauBed  by  oannl  tor  faetal  nerve ;  T,  aperture  In  the  faeinl  cannl: 
8.courHor  the  facial  canal  outside  the  tympanum.  Bbomi  by  a  dotted  line:  9.  emt- 
nentla  Htai>e<lii.  viih  the  opening  lor  the  ntapedlue  muscle ;  la  pelvle  ovolii  with 
IherenegtrB;  11.  sinus  tympani ;  12.  (OHsula  rotunda;  13,  the  promontory  ;»,  opening 
Into  the  tympanum  of  Ibe  lower  portion  or  the  canaliculus  tympanicus ;  16.  opening 
into  the  tympanum  of  the  upper  portion  of  the  same  canal ;  between  14  and  15  the 
tympanic  or  JiKObson's  groove  for  tbo  nerve  ol  the  same  name ;  16.  the  superior  or 
petrous  opening  of  the  conallDUl us  tympanicus ;  17.  the  opening  of  tbe  canal  for  the 
nervus  petrosus  prolundus  minor;  IB,  opening  oMhe carotlco-tympanio  canal;  19.  air- 
cells  near  the  Eustachian  tube, 

plexus.  Its  most  i>roniiiient  j)ortioii  is  distant  about  two  milli- 
metres from  the  umbo  of  the  membrana  tympani.  Below  and 
behind  the  promontory  is  tlie  feneelra  rotunda,  situated  in  a 
slight  depression,  and  closed  by  a  thin  membrane  which  separates 
the  cavity  from  the  Bcala  tympani  of  the  cochlea.  The  shape 
of  the  opening  varies ;  it  is  sometimes  circular,  and  sometimes 
roughly   triangular   or   even   oval.     In    its   longest  diameter   it 
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measures  about  two  and  a-lialf  millimetres.  At  the  upi)er  part 
of  the  inner  wall  is  a  portion  of  the  canal,  generally  imjierfect, 
for  the  tensor  tympani  muscle,  the  tendon  of  which  bends  over 
the  processus  cochlearifonnis,  crosses  the  tympanic  cavity,  and 
is  inserted  into  the  upj^er  part  of  the  handle  of  the  malleus. 

The  jH)sieTioT  wall  of  the  tympanum  presents  at  its  upper  part 
several  openings  (one  of  which  is  usually  larger  than  the  others), 
which  lead  into  the  mastoid  antrum  and  cells.  Situated  at  the 
lower  and  inner  part  is  a  small  conical  eminence  called  the 
pijramid,  presenting  at  its  summit  a  minute  orifice,  through  which 
the  tendon  of  the  stapedius  muscle  passes. 

The  anterior  wall  of  the  tympanum  presents  alx)ve  the  canal 
for  the  tensor  tympani  muscle,  and  below  this,  separated  by  a 
curved  plate  of  bone,  the  commencement  of  the  Eustachian  tul)e. 
A  small  portion  of  this  boundary  is  formed  by  the  posterior  wall 
of  the  carotid  canal.  The  roof  or  cranial  waU  is  formed  of  a  plate 
of  bone  near  the  line  of  union  of  the  petrous  with  the  squamous 
portion,  which,  often  imperfectly  closed,  constitutes  tlie  external 
lx)undarJ^  It  varies  much  in  thickness  in  different  subjects. 
Sometimes  only  a  very  thin  layer,  translucent  or  even  transparent 
in  places,  separates  the  tympanum  from  the  middle  fossa  of  the 
base  of  the  skull ;  in  other  cases  there  are  two  comimct  layers 
with  spong}-  substance  interposed.  Small  linear  chinks,  filled 
in  by  membrane,  not  unfrequently  exist  in  the  cranial  wall ; 
through  these,  inflammation,  arising  in  the  tympanic  cavity,  may 
easily  spread  to  the  membranes  and  brain.  On  the  other  hand, 
fracture  of  this  wall,  with  laceration  of  the  membranes  of  tlie 
brain  in  contact  with  it,  will  allow  cerebro-spinal  fluid  to  escape 
into  tlie  tympanum ;  and  abscess  of  the  temporo-sphenoidal  lobe 
has  been  known  to  discharge  itself,  through  a  carious  opening 
in  the  subjacent  bone,  into  the  same  cavity,  and  thence  into  the 
external  meatus. 

The  floor  or  jugular  wall  is  narrow  and  irregular,  being  in 
.some  cases  convex  and  in  others  concave.  These  variations  depend 
upon  the  size  and  form  of  the  jugular  fossa,  which  is  under  the 
floor  of  the  tympanum,  and  difierences  similar  to  those  in  the 
roof  are  sometimes  noticed.  Thus,  in  some  cases,  the  two  parts 
are  separated  only  by  a  thi'n  lamella  of  bone ;  in  othera,  there  are 
two  layers  with  spongy  tissue  intervening. 

The  tympanic  cavity  presents  many  apertures  of  communica- 
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tion  with  other  parts,  and  these  openings,  some  of  which  have 
already  been  mentioned,  facilitate  the  extension  of  pathological 
processes.  The  following  are  the  principal  communications 
enumerated  by  Dr.  Macewen*: — 

1.  The  external  auditory  meatus. 

2.  The  Eustachian  tube  and  canal  for  the  tensor  tympani. 

3.  The  mastoid  antrum  and  cells. 

4.  The  petro-squamosal  suture,  running  the  whole  length  of 
the  tegmen  tympani,  open  in  early  years. 

5.  The  masto-squamosal  suture,  open  in  childhood,  occa- 
sionally remaining  unossified  in  after  life,  and  marked  by 
numerous  foramina  when  ossified. 

6.  The  fenestra  ovalis  and  fenestra  rotunda. 

7.  The  Fallopian  canal,  having  communications  with  the 
tympanic  cavity:  in  infancy,  by  a  defect  in  its  anterior  wall 
above  the  fenestra  ovalis,  and  permanently  by  the  aperture  for 
the  stapedius  muscle  and  the  small  nerve-twig  for  the  same; 
by  the  channel  for  the  chorda  tympani,  which  again  pierces 
the  wall  of  the  tympanum  in  the  fissure  of  Glaser ;  by  an  arterial 
twig,  the  stylo-mastoid  branch  of  the  posterior  auricular,  which 
passes  into  the  tympanum. 

The  Fallopian  aqueduct  opens  above  the  cribriform  plate  into 
the  internal  meatus,  and  through  the  hiatus  Fallopii  and  a 
smaller  hiatus,  in  front  of  this  (transmitting  the  greater  and 
lesser  superficial  petrosal  nerves  respectively),  into  the  middle 
cranial  fossa ;  so  inflammation  may  extend  along  the  perineural 
sheaths,  and  set  up  lepto-nieningitis  of  both  posterior  and  middle 
fossas. 

8.  The  foramen  between  the  carotid  and  the  jugular  fossa  for 
Jacobson's  nerve  to  the  sympathetic  plexus  and  inner  wall  of  the 
tympanum. 

9.  The  fossa  subarcuata — in  childhood  a  wide  foramen  trans- 
mitting a  vein  to  the  cells  under  the  superior  semicircular  canal, 
and  at  a  still  earlier  period  to  the  mastoid  cells  near  the  outer 
aspect  of  the  infantile  mastoid. 

10.  The  lateral  and  sigmoid  sinus — by  means  of  numerous 
minute  veins  through  the  posterior  and  lower  part  of  the  tegmen 
tympani  and  through  the  mastoid  antrum  and  cells. 

♦  Pyogenic  IH$ea$€$  of  the  Brain  and  Spinal  C&rd^  p.  5. 
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11.  The  superior  petrosal  sinus — by  means  of  numerous 
minute  venous  channels. 

12.  The  inferior  petrosal  sinus — by  means  of  veins  from  the 
labvrinth. 

13.  The  temporo-maxillary  vein — by  many  minute  veins  from 
the  anterior  part  of  the  tympanic  cavity. 

14.  Free  communication  through  the  bone  with  the  dura 
matral  system  of  veins. 

15.  The  carotid  canal — pierced  by  several  foramina  for 
nutrient  vessels  and  branches  of  the  sympathetic  nerves  to  the 
tympanum,  also  by  small  veins. 

16.  The  jugular  fossa — the  roof  of  which  is  pierced  by  a  great 
number  of  veins  communicating  with  the  floor  of  the  tympanum 
and  the  labyrinth,  and  also  by  the  foramen  for  the  auricular 
branch  of  the  vagus,  communicating  with  the  Fallopian  canal  in 
its  course. 

17.  The  tympanic  branch  of  the  internal  maxillary  artery 
which  enters  at  the  fissure  of  Glaser,  to  supply  the  fore  part  of 
the  tympanum. 

The  average  dimensions  of  the  tympanum  as  given  by  Troltsch 
are  as  follows : — 

Antero-posterior,  from  the  ostium  tympanicum  of  the 

Eustachian  tube  to  the  mastoid  cells             ...  13mm. 

Vertical  (greatest)          15mm. 

Vertical  at  ostium  tympanicum ...          ...         ...          ...  5-8mm . 

Transverse,  least  distance  between  membrana  tympani 

and  promontory        ...          ...          ...          ...  2mm. 

„         at  the  ostium  tympanicum  ...          ...          ...  3-4*5mm. 

The  Attic. — ^This  term  has  been  applied  to  the  pyramidal  space 
situated  above  the  posterior  half  of  the  tympanum,  and  the  most 
internal  portion  of  the  external  meatus.  It  may  be  regarded  as  a 
special  portion  of  the  tympanum,  marked  off  therefrom  by  the 
axis  ligament  of  the  malleo-incudai  articulation,  and  internally, 
by  the  prominence  of  the  facial  canal.  This  space  has  also  been 
named  the  recesstut  epitympanicus ;  but  it  is  not  a  true  recess. 
Some  writers  describe  a  third  cavity,  between  the  attic  and  the 
antrum,  and  which  has  been  called  by  Dr.  Holmes*  **  the  neck  of 
the  antrum  " ;  and  by  others,  the  "  aditus  ad  antrum."     Unfortu- 

*  Archives  of  Otology,  1894,  page  85. 
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nately,  this  latter  term  has  been  applied  by  Bezold  and  others  to 
the  **  attic  "  proper,  and  hence  some  confusion  has  arisen.  Accord- 
ing to  Dr.  Holmes,  the  aditus  is  bounded  above  by  the  tegmen 
tympani;  medially,  by  the  prominence  of  bone  formed  by  the 
horizontal  semicircular  canal,  and  above  this,  by  cancellated  bone  ; 
laterally,  by  the  inner  edge  of  the  upper  back  wall  of  the  meatus. 
The  floor  of  the  aditus  is  formed  by  cancellated  bone.  Thus  there 
is  the  antrum  and  the  attic,  and  between  these  two,  there  is  said 
to  be  this  third  cavity,  the  aditus  ad  antrum. 

The  separation,  anatomically,  of  the  attic  from  the  t^Tnpanum, 
is  justified  by  the  clinical  differences  between  the  two  parta,  and 
also  by  the  fact  that  at  the  end  of  foetal  life,  the  attic  is  outside 
the  tubo-tympanal  cavity,  which  is  inclosed  on  all  sides  by  mucous 
membrane.  Moreover,  the  attic  contains  the  principal  part  of 
the  ossicles,  besides  a  number  of  folds  and  bands  of  mucous 
membrane  which  are  interposed  between  the  tympanum  and  the 
antrum,  and  separate  these  two  parts  more  or  less  incompletely. 

The  attic*  has  the  form  of  a  trilateral  prism:  one  side  is 
directed  upwards  and  outwai^ds ;  another,  directly  upwards ;  and 
a  third,  internally.  There  are  thus  three  longitudinal  borders — a 
superior  internal,  a  superior  external,  and  an  inferior.  The  long 
axis  of  the  prism  coincides  with  the  axis  of  the  Eustachian  tube 
prolonged  through  the  tympanum,  but  it  is  slightly  curved,  with 
the  convexity  upwards.  According  to  Bezold,  the  dimensions  of  the 
attic  are :  transversely,  behind  the  head  of  the  malleus,  5*25-8mm., 
mean,  6o7mm. ;  height,  apex  of  short  process  of  incus  to  the 
roof,  5-6-25mm.,  mean,  5-68mm.  Anteriorly,  the  attic  is  bounded 
(1)  by  the  tendon  of  the  tensor  ;  (2)  by  the  transverse  crest  running 
perpendicularly  above  the  latter  and  transversely  beneath  the  roof 
of  the  tympanum  ;  and  (3)  by  a  fold  of  mucous  membrane,  varying 
in  form  and  extent.  Posteriorly,  the  attic  passes  gradually  into 
the  antrum,  without  any  distinct  line  of  separation  between  the 
two  parts. 

The  roof  of  the  attic  is  continuous  with  that  of  the  tympanum  ; 
its  internal  and  larger  part  belongs  to  the  jxitrous  portion ;  the 
smaller  and  external  part  to  the  squamous.  The  line  of  separa- 
tion between  these  two,  the  petro-squamous  suture,  does  not,  in 

*  This  description  has  been  compiled  mainly  from  Sinnetargane,  by  Schwalbe 
and  Siebenmann,  S.  277.  (K.  von  Bardeleben's  Handlntch  der  Anatomie  de9 
Menschen^  6  Liefcrung,  1898.) 
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the  adult  skull,  pass  over  the  middle  of  the  roof ;  but  is  somewhat 
external  thereto.  A  prolongation  of  the  dura  mater,  containing 
vessels,  and  passing  thix)ugh  this  suture  to  the  attic  and  tym- 
panum, is  of  clinical  importance,  inasmuch  as  suppuration  in  the 
middle  ear  spaces  may  be  thus  propagated  to  the  middle  cranial 
fossa.  The  pneumatic  cells  in  the  roof  of  the  attic  are  similar  to 
those  in  the  roof  of  the  tympanum.  There  are,  as  a  nile,  many 
small  flat  cells ;  but  larger  ones  occur  in  the  upper  and  outer 
angle  of  the  attic,  and  may  extend  over  the  roof  of  the  osseous 
meatus  into  the  zygoma.  When  the  pneumatic  tissue  is  markedly 
developed,  the  air-cells  of  the  roof,  after  removal  of  the  dura  mater, 
appear  as  dark  spots  through  the  thin  layer  of  compact  bone,  and 
minute  dehiscences  are  often  noticed.  Through  these  openings, 
the  tympanic  mucous  membrane  comes  into  direct  contact  with 
the  dura  mater  in  the  middle  fossa.  In  chronic  middle  ear 
suppuration,  these  minute  defects  in  the  bone  materially  assist 
the  extension  of  morbid  processes  to  the  intracranial  8tructiu"e8. 

The  external  boundary  of  the  attic  is  formed  by  an  osseous 
plat.e  continued  from  the  lateral  wall  of  the  antrum,  and  corre- 
sponding with  the  upper  wall  of  the  meatus  and  the  upper  half 
of  the  posterior  wall.  This  plate  is  generally  verj^  hard  and 
dense,  and  seldom  contains  any  pneumatic  spaces.  Shrapnell's 
membrane  is  attached  to  its  lower  border.  Owing  to  its  hard- 
ness, the  entire  upper  part  of  the  posterior  wall  of  the  meatus 
is  seldom  destroyed  by  carious  processes. 

The  internal  wall  of  the  attic  is  formed  of  compact  bone, 
belonging  to  the  capsule  of  the  labyrinth.  Its  surface  is  convex 
and  prominent,  becoming  flat  towards  the  fenestra  ovalis  and 
towards  the  antrum.  The  prominence  is  due  to  the  projecting 
portion  of  the  external  semicircular  canal,  and  below  that,  to  the 
facial  canal.  Beyond  the  convexity  of  its  inner  boundary,  exter- 
nally and  posteriorly,  the  attic  communicates  by  a  wide  opening 
with  the  mastoid  antrum.  Below,  it  is  connected  with  the 
tympanum  by  an  elliptical  opening,  bounded  internally  by  the 
ridge  of  the  facial  canal,  and  externally  by  the  tymj)anal  border 
of  the  roof  of  the  meatus. 

The  attic  is  divided  into  an  inner  and  an  outer  half  by  the 
malleus  and  incus.  These  two  divisions,  of  which  the  inner  is 
by  fiar  the  larger,  communicate  freely  above  with  each  other ; 
below,  with  the  tympanum ;  in  front,  with  the  Eustachian  tube ; 
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and  behind,  with  the  antrum.  The  outer  division  is  wedge-shaped, 
broader  above  and  narrowed  gradually  below,  where  the  body  of 
the  incus  and  the  neck  of  the  malleus  almost  touch  the  margin 
of  the  roof  of  the  meatus.  The  floor  communicates,  in  front 
and  behind,  with  the  tympanum  by  a  very  narrow  cleft.  The 
internal  division  of  the  attic  communicates  much  more  freelv 
with  the  tympanum  ;  but  the  passage  is  encroached  upon  by 
the  convexity  on  the  inner  boundary,  by  the  position  of  the 
malleus  and  incus,  by  the  chorda  tympani  and  by  mucous  folds 
and  bands. 

FnnctionB  of  the  Membrana  Tympani. — The  acoustic  functions 
of  this  membrane  are  easily  explained.  In  common  with  other 
tense  membranes  it  is  well  adapted  to  receive  sonorous  vibrations 
from  the  atmosphere,  and  to  communicate  them  to  solid  bodies 
with  which  it  is  connected.  The  undulations  which  pass  into 
the  meatus  are  transmitted  to  the  chain  of  ossicles,  and  are  thus 
conducted  to  another  tense  membrane,  and  thence  to  the 
perilymph  of  the  labyrinth.  There  are  two  places  at  which  the 
membrana  tympani  is  connected  with  solid  bodies ;  at  its  margin 
it  is  attached  to  the  osseous  walls  of  the  meatus,  which  are 
continuous  with  those  of  the  labyrinth ;  and,  secondly,  a  portion 
of  its  surface  is  in  close  union  with  the  handle  of  the  malleus. 
It  is  principally  to  this  latter  that  the  membrane  communicates 
its  vibrations,  though  some  are  doubtless  transmitted  to  the 
internal  ear  by  the  bony  walls  of  the  cavity.  This  transmission 
is  due  to  the  elasticity  of  the  osseous  tissue,  which  is  to  be 
rt»garded  as  a  secondary  channel  of  conduction. 

The  vibrations  of  the  membrana  tympani  are  of  a  transverse 
character — that  is  to  say,  they  take  place  in  a  direction  pei^ 
|>tMidicular  to  its  plane.  In  consequence  of  the  manner  in  which 
tht*  membrane  is  attached  at  its  circumference,  the  central  part 
or  umlK)  will  make  the  largest  excursions,  and  the  movements 
(»f  tho  other  portions  of  the  surface  will  gradually  diminish  in 
oxtont  toward  the  periphery,  at  which,  owing  to  its  firm 
attachment  to  the  surrounding  bone,  the  vibrations  cease. 
Tluwi*  movements  of  the  membrane  which  are  produced  by  the 
vibnitions  of  the  bones  of  the  skull  must  be  longitudinal  in 
rhanu'ter,  and  in  the  direction  of  the  radiating  fibres ;  but  these 
have  the  same  efiect  upon  the  membrane  as  the  vibrations 
ivirived  from  the  air.     The  alternate  shortening  and  lengthen- 
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ing  of  the  radial  fibres  must  produce  movements  of  the  umbo 
perpendicular  to  the  plane  of  the  membrane,  or,  in  other  words, 
transverse  vibrations. 

The  vibrations  of  the  membrana  tympani  are  modified  by 
alterations  in  its  tension ;  the  mechanism  by  which  these  changes 
are  effected  consists  of  the  tympanic  ossicles  and  their  muscles 
and  nei'ves. 

Tlie  OBficles  contained  in  the  tympanum  are  three  in  number : 
the  malleus,  the  iticus,  and  the  stapes.  By  means  of  the  chain 
formed  by  these  bones,  the  vibrations  of  the  membrana  tympani 
are  communicated  to  the  perilymph  of  the  labyrinth.  The  ossicles 
discharge  another  function — they  provide  points  of  attachment 


Fig.  10. 
the  auditory  ossicles  (right). 

C.m^  bead :  C.  nock :  P&r,  short  process :  Prl^  long  process ;  Jf,  handle  of  the  malleus. 
(X  body ;  G.  articular  surface ;  h,  short,  and  t\  long  process  of  the  incus.  0..V,  so-called 
lenticular  ossicle ;  C.4t,  head ;  a,  anterior,  and  p,  posterior  limb ;  1\  plate  of  stapes. 
(L/mdais  and  Stirling.) 

for  the  tympanic  muscles,  by  the  action  of  which  alterations 
are  produced  in  the  tension  of  the  membrane  and  in  the  i)ressure 
of  the  perilymph. 

The  malleus  or  hammer  (8-9mm.  long)  presents  a  large 
extremity  above,  termed  the  head,  which  articulates  behind  with 
the  incus  by  means  of  an  irregularly  oval  surface  covei-ed  with 
cartilage.  The  inferior  margin  of  the  articular  surface  is  very 
prominent,  forming  a  spur  which  fits  into  an  excavation  of  the 
incus.  The  head  is  bounded  by  a  constriction  or  neck,  from  which 
the  vianiibrium  or  handle  passes  downwards  and  slightly  back- 
wards and  inwards  between  the  inner  and  middle  layers  of  the 
membrana  tympani.  The  neck  and  the  rounded  head  of  the 
malleus,  which  are  united  to  each  other  at  an  obtuse  angle, 
extend   upwards   in   the   tympanum  above  the  upper  border  of 


36  TlIE  ORGAX  OF  HEARIXG. 

the  menibrana  tympani,  into  the  recessus  epitympaniais  or  attic. 
The  liandLe  is  about  5mni.  long,  and  is  somewhat  curved  with 
the  concavity  in  front  ;  sometimes  its  lower  extremity  turns 
sliarply  forwards.  It  is  fimily  attached  to  the  middle  layer  of 
the  mem})rana  tympani  ;  its  periosteal  covering  and  a  fibro- 
cartilaginous layer  which  surrounds  the  bone,  affording  points 
of  attachment  for  the  radiating  and  for  some  of  the  circular  fibres. 
The  tendon  of  the  tensor  tympani  muscle  is  attached  to  the  inner 
side  of  the  handle,  near  its  upper  end. 

The  Imiff  irroc^ss  (^irroc^ssus  ijracilu,  irr^^^^^  Folianus)  passes 
from  the  neck  forwards  and  outwards ;  in  early  life  it  extends 
to  the  Glaserian  fissure,  but  in  adults  it  is  usually  represented 
by  a  small  process  of  bone  connected  with  the  fissure  by  means 
of  ligamentous  tissue.  The  short  ']yroce8S  is  a  slight  conical 
projection  from  the  neck ;  it  projects  upwards  and  outwards 
against  the  membrana  tympani. 

The  incus  (anvil)  resembles  a  molar  tooth  in  shape.  It 
consists  of  a  Ijody  and  two  processes — one  short  and  horizontal, 
and  the  other  longer  and  vertical  in  direction.  On  the  anterior 
and  upj:>er  i)art,  the  body  of  the  bone  presents  two  surfaces 
covered  with  cartilage,  meeting  each  other  at  a  right  angle,  and 
articulating  with  the  head  of  the  malleus.  The  short  process  is 
directed  nearly  horizontally  backwai^ds  towards  the  posterior  wall 
of  the  tympanum,  with  which  it  is  connected  by  means  of  liga- 
mentous fibres.  The  long  process  descends  almost  vertically 
behind  the  handle  of  the  malleus  to  a  level  with  the  fenestra 
oval  is ;  it  then  bends  inwards  and  somewhat  forwainis,  and 
terminates  in  a  leyiticular  process  tipped  with  cartilage,  which 
articulates  with  the  head  of  the  stapes.  In  early  life  this  process 
constitutes  a  separate  bone. 

The  staj^es  (stin^up)  is  articulated  with  the  long  process  of  the 
incus  at  an  angle  which  looks  upwards,  outwards,  and  for\vards. 
The  bone  closely  resembles  a  stirrup,  and  consists  of  a  head, 
neck,  two  crura,  and  a  base.  The  head  is  directed  outwards, 
and  sometimes  slightly  for^vards  ;  the  surface  for  articulation 
with  the  incus  is  depressed  and  covered  with  cartilage.  Below 
the  head  is  a  slightly  constricted  jmrt.,  the  necl%  more  or  less 
distinct  in  different  specimens ;  from  it  the  cnira  diverge.  The 
posterior  cnis  is  longer  and  more  decidedly  curved  than  the 
anterior.      Each  cms  is  attached  to  the   base,  a  plate  of  bone 
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which  is  applied  against  the  fenestra  ovalis.  Tlie  triangular 
space  enclosed  by  the  crura  and  Imse  is  sometimes  occupied  by 
a  thin  membrane.  The  base  is  somewhat  oval  in  shape.  Its 
lower  border  is  straight,  or  slightly  concave ;  the  upper  margin 
is  curved.  The  surface  which  looks  towards  the  vestibule  is 
covered  with  hyaline  cartilage,  and  is  somewhat  convex  ;  the  . 
outer  surface  is  concave.  In  the  natural  state  the  crura  of  the 
stapes  are  close  to  the  walls  of  the  depression  at  the  bottom  of 
which  the  fenestra  ovalis  is  situated. 

The  ossicles  are  articulated  with  each  other,  and  are  likewise 
attached  at  certain  spots  to  the  walls  of  the  tympanum.      The 
articular  surfaces  of  the  malleus  and  incus  are  covered  with  a 
thin  layer  of  hyaline  cartilage,  and  kept  together  by  means  of 
a  capsular  ligament.      A  fibro-cartilaginous   plate,  in  the  form 
of  a  meniscus,  exists   in  the  joint.      The  anterior  ligament   of 
the   malleus   is   a   band   of   fibrous    tissue,    which    connects    the 
remains  of  the   long   process    with    the  Glaserian   fissure.     This 
ligament   allows   the    process   to  rotate   slightly  inwards   on  it« 
long  axis;  and  when  this  rotation  takes  place,  the  head  of  the 
malleus  is  moved  inwanls  and  the  handle  outwards.     The  mem- 
brana  tympani  follows  the  movements  of  the  handle,  its  tension 
being  increased  when  the  latter  is  drawn  inwanls,  and  diminished 
when  the  movement  is  in  the  opposite  direction.     The  movements 
of  the  malleus  are  also  regulated  by  another  band  of  fibres,  the 
posterior  ligament,  which  passes  from  a  crest  on  the  neck  of  the 
bone  fon^'ards  to  the  wall  of  the  tympanum.     These  two  liga- 
ments form  the  common  axis-band*  of  the   malleus.     There  is 
also  another  band  of  fibres  passing  downwards  and  outwards  from 
the   roof  of  the  tympanum  to  the  head  of  the  malleus.     This 
baud  varies  in  length,  and  is  altogether  absent  when  the  bony 
surfaces  are  in  contact. 

The  articular  surface  of  the  malleus  is  elongated  and  oval  in 
form,  and  shaped  somewhat  like  a  saddle  ;  it  is  closely  adapted 
to  the  articular  surtace  of  the  incus.  When  the  handle  of  the 
malleus  is  dra\^^l  inwards  towards  the  tympanic  cavity,  the  head 
of  the  bone  moves  in  the  opposite  direction,  and  the  lower 
projecting  margin  which  bounds  the  articulating  sui-face  of  the 
incus  act«  like  the  tooth  of  a  cog-wheel  in  limiting  the  movement. 

•  Helmholtz,  Pfiuger'f  Arckiv,  1868,  Bd.  I.  S.  i.,  ami  The  Mechanism  of  the 
OnieUe,  New  Syd.  Soc.  Trans.,  p.  119. 


38  THE  OHGAX  OF  IIEARINU. 

The  long  proc^ess  of  the  incus,  which  is  parallel  to  the  handle  | 
the  malleus,  follows  the  inward  movement,  of  the  lattery  hut  * 
the   handle  moves  outwards,  as  occure  when   the  tympanum  j 
distended,  the  long  process  of  the  incus  does  not  move 
inaamuch   as  the  articuiatiiig  surfaces   are  separated   from 
other.     In  other  words,  when  the  niembrana  tympani  is  pre 
inwa<"dB,  the  malleus  and   incus  move  together,  as  though  1 
were  one  bone ;    hut  the   incus  is  unaffected  when   the    mallei 
and  the  membrane  move  in  the  opposite  duvction,  and  hence  | 
happens  that  the  sta]>e8  is  not  liable  to  be  detached  either  fro 
the  incus  or  from  the  feneatra  ovalis. 

The  manner  in  which  the  two  Iwnes  are  connected  detern 
the  axis  of  their  rotation.  The  articulating  surface  of  the 
fitted  to  the  head  of  the  malleus.  The  short  process  of  the  forr 
bone  is  almost  on  the, same  level  as  the  long  process  of  the  I 


Flo.  11. 

(Krom  ■Wagner's  Lehrbudi  iter  P/ij/iinliiiilf,) 

and  jjassea  above  the  membrana  tympani  to  be  attacheid  to  1 
wall  of  the  cavity.  The  long  process  of  the  incua  is  parallel! 
the  handle  of  the  malleus,  but  internal  and  posterior  to  it,  and  i 
lower  extremity  forms  almost  a  right  angle  with  the  stapes.  I6i| 
obvious  that  the  movements  of  these  bones  must  be  somewhl 
complicat«<l.  When  the  malleus  and  incua  move  together, 
common  axis  is  not  the  ligament  of  the  malleus,  but  a  line  di 
through  the  long  process  of  the  malleus,  which  is  directed  fonvard 
and  the  short  jnxjcess  of  the  incus,  directed  backwaixls.  It  c 
the  malleus  just  below  the  neck,  and  jiasses  obliquely  through  t 
liody  of  the  incus.  The  rotation  on  this  axis  oocurs  in  a  plane 
which  is  vertical  to  that  of  the  membrana  tympani,  and  during 
rotation  the  handle  of  the  malleus  and  the  long  process  of  the 
incus  move  together  in  one  direction,  eithei-  inwards  or  outwards, 
while  the  head  of  the  malleus  and  the  upjjer  jiart  of  the  body  of 
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the  incus  move  in  the  opposite  direction.  The  membrftna  t3rnipani 
follows  the  movements  of  the  handle  of  the  malleus,  the  external 
depression  becoming  more  marked  when  the  latter  is  drawn 
inwards,  and  diminishing  with  the  opposite  movement.  The 
movement  of  the  stapes  must  follow  that  of  the  long  process  of 
the  incus ;  when  the  latter  moves  inwards,  the  base  of  the  stapes 
presses  against  the  fenestra  ovalis,  and  is  slightly  withdrawn 
therefrom  when  the  process  moves  in  the  opposite  direction. 
Figure  11  illustrates  these  movements.  It  represents  a  vertical 
section  of  the  membrana  tympani  with  the  ossicles  seen  from  the 
front — (a)  shows  the  position  of  the  axis ;  the  arrows  indicate 
the  direction  of  the  movements  of  the  various  pai*ts  of  the  lever. 
The  force  is  applied  to  the  apex  of  the  handle  of  the  malleus ; 
the  short  process  of  the  incus  attached  to  the  wall  of  the  tympa- 
num constitutes  the  fulcrum ;  the  apex  of  the  incus  is  the  point 
which  acts  upon  the  weight.  Helmholtz  has  found  that  the 
entire  length  of  this  lever  is  about  9Jmm. ;  the  arm  between  the 
two  extremities  of  the  incus  measures  6Jmm.,  or  about  two- 
thirds  of  the  whole.  (Fig.  12,  page  40.)  Hence  it  follows  that  if 
the  malleus  and  incus  are  firmly  locked  together  by  the  cog-wheel 
arrangement,  the  exclusion  of  the  tip  of  the  latter  must  be 
smaller  than  that  of  the  corresponding  part  of  the  malleus ; 
but  the  force  of  the  pressure  which  it  transmits  to  the  stapes 
mil  be  larger  by  one-half  than  the  force  which  acts  on  the  tip 
of  the  handle  of  the  malleus. 

The  space  through  which  the  bony  chain  can  move  is 
extremely  minute.  According  to  Politzer,  the  greatest  excur- 
sions take  place  at  the  tip  of  the  malleus,  and  measure  seven- 
tenths  of  a  millimetre.  Movement  inwards  is  restrained  by  the 
tension  of  the  membrana  tympani,  and  rotation  backwards  by 
the  anterior  ligament  of  the  malleus.  But  movement  is  still 
more  powerfully  checked  by  the  pressure  of  the  stapes  against 
the  margin  of  the  fenestra  ovalis,  and  by  the  elasticity  of  the 
membrane  of  the  fenestra  rotunda.  If  this  latter  membrane  were 
non-existent,  and  its  place  were  occupied  by  an  osseous  plate 
continuous  with  the  wall  of  the  tympanum,  movement  inwards 
of  the  base  of  the  stapes  would  be  impossible.  When,  however, 
the  stapes  is  forced  against  the  fenestra  ovalis,  the  pressure  com- 
municated to  the  fluid  of  the  labyrinth  acts  upon  the  membrane  of 
the  fenestra  rotunda,  causing  it  to  yield  as  far  as  its  elasticity  will 
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permit.     Inward  pressure  of  the  base  of  the  stapes  is  likewise 
resistwl  by  the  membrane  covering  the  fenestra  ovalis. 

From  the  account  thus  given  of  the  ossicles  and  their  con- 
nections and  movements,  the  mode  in  which  the  vibrations  of 
the  membrana  tympani  are  conveyed  to  the  labyrinth  will  be 
easily  understood.  The  transverse  vibrations  of  the  membrane 
cause  the  malleus  and  incus  to  oscillate  around  their  common 
axis ;  the  movements  of  the  long  process  of  the  latter  bone  cause 
corresponding  movements  of  the  stapes  against  the  fenestra  ovalis. 


THE  MALlBOa  AKD  IKCUS.    {/{(ImlloUt.) 

The  line  aia  iDUcben  from  above  downwardB  tbe  apex  at  the  ibort  prooess  of  the  incai. 
ot  Ihe  long  process,  and  ol  tbe  bundle  of  tbe  moUeue;  A,  tbe  bend  of  Ibe  mftlleui; 
i,  tbe  bodr  o[  the  Incua;  tp.  prominent  border,  bounding  bend  of  mblleui; 
pr./*,  remninB  ot  loDgprooeasot  mnlleuii;  T.t.  attachment  of  tensor  tympani  miucle. 

These  vibrations  set  up  wave-movements  in  the  fluid  of  the 
labyrinth,  the  membrane  of  the  fenestra  rotunda  yielding  to  the 
pressure  thus  applied. 

Huolet  of  the  Tympa&ani. — The  tjinpanum  contains  two  small 
muscles,  attached  to  the  malleiis  and  stapes  respectively,  and 
named  the  tentor  tympani  and  tlie  stajiedius.  The  former  consists 
of  a  tapering,  fleshy  portion,  and  a  slender  tendon.  The  fibres 
arise  from  the  margin  of  the  anterior  opening  of  the  carotid  canal, 
from  the  cartilaginous  end  of  the  Eustachian  tube  and  the  ad- 
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joining  portion  of  the  sphenoid  bone,  and  from  the  inner  concave 
wall  of  the  bony  canal.  They  are  often  closely  connected  by 
means  of  tendinous  or  muscular  slips  with  the  origin  of  the  tensor 
palati  muscle.  The  fibres  pass  into  the  canal  which  is  situated 
above  the  osseous  part  of  the  Eustachian  tube,  and  terminate  in  a 
rounded  tendon,  which  bends  over  the  processus  cochleariformis 
nearly  at  a  right  angle,  and  then  turns  outwards  to  its  insertion 
into  the  upper  part  of  the  handle  of  the  malleus.  The  tendon 
forms  a  somewhat  acute  angle  with  the  lower  extremity  of  this 
portion  of  the  bone,  and  with  the  anterior  portion  of  its  axis  of 
rotation. 

The  stapedius  muscle  arises  within  the  eminentia  pyramidal  is, 
and  in  the  aquaaductus  Fallopii,  whei*e  it  lies  in  front  of  the  facial 
nerve.  At  the  apex  of  the  pyramid,  the  fibres  unite  to  form  a  thin 
tendon,  which  passes  through  an  aperture  in  the  bone,  and  runs 
forwards  in  the  cavity  of  the  tympanum  to  its  insertion  on  the 
posterior  border  of  the  neck  of  the  stapes. 

When  the  tensor  tympani  contracts,  the  handle  of  the  malleus 
and  the  membrana  tympani  are  drawn  inwards ;  the  head  of  the 
malleus  moves  outwards,  and  is  closely  applied  to  the  incus  by 
means  of  the  cog-wheel  arrangement.  The  base  of  the  stapes  is 
pressed  against  the  fenestra  ovalis,  and  the  normal  tension  of  the 
membrana  tympani  is  increased.  It  would  also  seem  that  con- 
traction of  the  tensor  causes  slight  rotiition  of  the  malleus  on  an 
oblique  axis  passing  through  its  neck.  When  the  muscle  relaxes, 
the  elastic  force  of  the  rotated  axial  ligament  and  of  the  membrana 
tympani  restores  the  condition  of  equilibrium.  The  motor  nerve 
for  this  muscle  is  derived  from  the  otic  ganglion,  and  is  supplied 
by  the  third  division  of  the  fifth.  Imitation  of  the  peripheral 
portion  of  the  latter  nei*ve  within  the  cranium  has  been  observed 
to  cause  contraction  of  the  tensor  tympani  muscle. 

It  would  appear  that  the  contraction  of  the  tensor  tympani 
during  hearing  is  not  continuous,  but  transient.  When  sound- 
waves first  impinge  on  the  membrana  tympani  and  cause  it  to 
vibrate,  a  sudden  contraction  of  the  tensor  occurs,  but  immediately 
passes  ofi*.  Deep  tones  of  less  than  200  vibrations  cause  little  if 
any  contraction.  As  to  the  manner  in  which  the  necessary 
stimulus  is  communicated  to  the  nerve  supplying  the  muscle,  it  is 
probable  that  the  auditory  nerve  is  the  channel  through  which 
reflex  action  is  excited.     The  muscle,  as  a  general  rule,  is  not 
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directly  under  the  influence  of  the  vnll,  though  in  some  cases  the 
voluntary  action  of  the  muscles  of  mastication  provokes  an  asso- 
ciated movement  of  the  tensor  tympani.  Fick*  stated  that  in  his 
o\ATi  case  forcible  contraction  of  those  muscles  caused  a  singing 
tone  in  the  ear,  and  that  a  drop  of  mercur}^  in  a  capillary  tube, 
fixed  air-tight  into  the  external  meatus,  was  rapidly  drawn 
inwards  towards  the  membrana  tympani.  Helmholtz  and  Politzer 
found  that  suppressed  yawning  was  attended  with  increased 
tension  of  the  membrana  tympani,  and  enfeeblement  of  hearing 
for  certain  tones. 

The  tension  of  the  membrana  tympani  modifies  the  perception 
of  sounds  in  a  very  important  manner.  Increased  tension  lessens 
the  receptive  capacity  for  sonorous  vibrations,  and  conduction  to 
the  nerve  is  thus  weakened.  A  high  degree  of  tension  increases 
the  resonance  of  the  membrane  for  high  tones ;  a  low  degree  has 
the  same  effect  with  regard  to  deep  tones.  The  function  of  the 
tensor  tjonpani  is  therefore  to  diminish  excessive  vibrations,  and  to 
regulate  the  resonance  of  tones  of  varying  heights.  Mttller's 
experiments  have  proved  that  a  tense  membrane  on  being  struck 
communicates  feebler  vibrations  to  the  air  than  one  in  a  more 
relaxed  condition,  and  it  may  be  assumed  that  increased  tension 
of  the  membrana  tympani  and  its  bulging  inwards  diminish  the 
lever-like  movement  of  the  ossicles  and  the  intensity  of  the 
undulations  in  the  fluid  of  the  labyrinth,  and  consequently  the 
hearing-power.  The  latter  result  can  easily  be  shown  to  occur  by 
closing  the  mouth  and  nose  and  inspiring  forcibly,  in  which  case 
the  air  in  the  tympanum  is  diminished  and  the  membrane  bulges 
inwaixis ;  or  by  making  a  forced  expiration,  when  air  is  driven 
into  the  tjTnpanum  through  the  Eustachian  tube  and  the  mem- 
brane is  bulged  outwards.  In  both  cases  hearing-power  is 
diminished.  Politzer  has,  moreover,  shown  by  direct  experiments 
on  the  tympanum  of  a  dog  recently  killed,  that  the  contraction  of 
the  tensor  tympani  influences  the  conversion  of  the  sonorous 
vibrations  into  those  of  the  membrana  tympani,  and  those  move- 
ments of  the  incus  and  stapes  upon  which  the  intensity  of  the 
effect  depends.  These  results  are  due  firstly  to  the  tension 
produced  in  the  membrane,  and  secondly  to  the  manner  in  which 
the  base  of  the  stapes  is  pressed  against  the  fenestra  ovalis. 
Moreover,  the  action  of  the  tensor  tympani  is  not  confined  to  the 

•  Arohiv  f.  Anat,  u.  Physiol.,  1850,  p.  526. 
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membrane;    when    the    muscle    contracts,    the   pressure   in   the 
labyrinth  becomes  raised. 

The  second  function  of  the  muscle  is  the  alteration  of  tlie 
resonance  of  the  membrana  tympani.  Wollaston  discovered  that 
impairment  of  hearing  power,  due  to  greatly  increased  tension  of 
the  membrana  tympani,  was  not  unifonn  for  all  notes,  but  that 
low  notes  were  less  distinctly  perceived,  whereas  high  tones  were 
either  unchanged  or  intensified,  as  compared  with  their  perception 
with  a  medium  degree  of  tension  of  tlie  membrane.  It  is  well 
known  that  tense  membranes  are  easily  caused  to  vibrate,  and 
produce  notes  by  sounds  caused  in  their  vicinity,  corresponding 
with  their  own  fundamental  tones,  or  whose  number  of  vibrations 
is  some  multiple  of  their  own.  Owing  to  the  smallness  and 
tension  of  the  membrana  tjTiipani,  its  fundamental  note  is  ex- 
tremely high,  so  that  it  cannot  vibrate  in  sjTupathy  with  the 
majority  of  the  tones  which  act  upon  it.  Vibrations  are,  however, 
produced  by  all  tones  from  the  highest  to  the  lowest,  and  in  both 
cases  the  amplitude  of  the  vibrations  is  proportional  to  the 
intensity  of  the  sound.  Moreover,  for  clearness  of  sound-per- 
ception it  is  necessar}^  that  the  membrane  should  cease  to  vibrate 
immediately  the  sonorous  undulations  have  ceased  to  act  upon  it. 
Such  after-vibrations  are  prevented  by  the  attachment  of  the 
membrane  to  the  chain  of  bones,  which  offer  considerable  resistance 
to  its  movements.  The  membrana  tympani  by  itself  would,  like 
every  other  membrane,  \dbrate  actively  in  sympathy  with  its  own 
fundamental  note  or  with  the  octave ;  but  for  all  others,  and 
especially  for  lower  notes,  it  would  exhibit  less  decided  vibrations. 
Its  capacity  of  responding  to  all  notes  and  of  diminishing  their 
intensity  in  an  almost  equal  degree  in  all  cases,  is  due  to  its 
connection  with  the  malleus.  This  diminution  of  the  extent  of 
the  vibrations  is  no  disadvantage;  on  the  contrary,  it  appears 
to  be  a  necessary  condition  for  the  perception  of  sounds.  The 
sound-perceiving  apparatus  is  so  sensitive  that  only  the  feeblest 
waves  are  necessary  to  excite  the  auditory  nerve,  and  if  there  were 
no  check  upon  the  vibrations  of  the  membrane,  the  terminations 
of  the  nerve  would  be  liable  to  suffer.  The  attachment  of  the 
malleus  subserves  another  purpose — it  prevents  after-vibrations 
and  the  continuance  of  the  sensation  after  the  exciting  cause  has 
ceased  to  oi)erate.  The  malleus  acts,  therefore,  upon  the  membrane 
as  a  damper,  and  checks  the  movements  after  the  last  undulation 
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lias  acted  upon  it.  The  resistance  offered  by  the  bone  is  increased 
by  the  weight  of  its  head,  by  the  elastic  force  of  the  ligament 
connecting  the  long  process  to  the  wall  of  the  tympanic  cavity, 
and  by  the  comparatively  unyielding  character  of  the  stapedio- 
vestibular  articulation. 

Various  functions  liave  been  assigned  to  the  stapedius  muscle. 
It  lias  been  regaixled  by  some  as  co-operating  with  the  tensor 
tympani,  and  by  others  as  its  opponent.     It  has  also  been  credited 
with  the  power  of  preventing  excessive  movements  of  the  stapes  in 
the  fenestra  ovalis.     It  cannot  assist  the  tensor,  for  it  contracts  at 
a  right  angle  to  the  plane  of  rotation  of  the  incus  and  malleus. 
When  the  muscle  shoitens,  it  must  tend  to  draw  the  head  of  the 
stajHis  backwards,  but  inasmuch  as  the  base  cannot  be  moved  in 
that  direction,  its  anterior  portion  is  displaced  somewhat  outwards, 
while  the  i)osterior  j)art  is  pressed  somewhat  inwards,  towards  the 
fenestra  ovalis.     In  some  experiments  on  dogs,  immediately  after 
death,  Politzer*  found  that  when  the  stapedius  muscle  was  caused 
to  contract  by  irritating  the  facial  nerve,  pressure  in  the  labyrinth 
was  reduced,  probably  as  a  i-esult  of  diminished  tension  of  the 
membrana    tympani.      This   experiment   would   prove   that   this 
muscle  is  the  antagonist  of  the  tensor,  for  contraction  of  the  latter 
increases  the  labyrinthine  pressure  by  increasing  the  tension  of 
the  membrana  tymi)ani.     In  some  pereons,  when  the  eyelids  are 
forcibly  closed,   the  stai^edius  executes  an  associated  movement. 
Dr.  Gowersf  states  that  in  many  individuals  a  voluntary  contrac- 
tion of  the  stai)edius  muscle  can  apparently  be  produced.      "  By 
closing  the  eyes  tightly,  and  then  trying  to  tuni  the  eye-balls  up, 
a  loud  fluttering  sensation  is  produced  in  the  ear,  which  continues 
as  long  as  the  contraction  in  the  face  lasts.     It  is  in  part  a  sound ; 
but  in   greater  i)art  a  simple  sensation,  evidently  the  i*esult  of 
muscular  contraction."     Mr.  Toynbe^  regarded  the  stapedius  as 
aiding  the  perception  of  faint  sounds ;  when  the  muscle  acts,  the 
base  of  the  stapes  is  withdrawn  from  the  fenestra  ovalis,  and 
oscillates  more  freely  in  ivsponse  to  slight  impressions.     Accord- 
ing to  another  view,  the  action  of  the  muscle  renders  the  stapes 
more  firmly  fixed,  **  as  the  fibrous  mass  (annular  ligament),  which 
surix)unds  the  fenestra  ovalis  and  keeps  the  staj)es  in  its  place, 

•  Beitrdge  z.  Anat,  w.  PhytioL    Leipzig,  1874,  Heft  1,  S.  xxv. 
t  The  Bradshaw  Lecture  on  Sabjective  Sensations  of  Sound,  BritUh  Medical 
Journal,  Nov.  14,  1896,  page  1429. 
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becomes  more  tense.  The  activnity  of  the  muscle,  therefore, 
prevents  too  intense  shocks,  which  may  be  communicated  from  the 
incus  to  the  stapes,  from  being  conveyed  to  the  perilymph" 
(Landois).  If  this  latter  theory  be  correct,  the  small  muscles  of 
the  tjTiipanum  may  be  considered  as  regulating  the  communication 
of  sonorous  undulations  to  the  fluid  of  the  labyrinth,  preventing  it 
from  being  too  much  affected  by  loud  sounds,  in  a  manner  analo- 
gous to  that  in  which  the  iris  regulates  the  admission  of  light  to 
the  eye.  Dr.  Gowers  compares  the  stapedius  with  the  orbicularis 
pal])ebrarum.  Both  muscles  are  supplied  by  the  facial  nerv^e,  and 
each  is  the  guardian  of  an  organ  of  sense.  The  increased  sensi- 
bility to  sounds  noticed  in  some  cases  of  facial  paralysis  is 
attributed  to  loss  of  power  of  the  stapedius  muscle.  Under  such 
circumstances,  the  stapes  is  supposed  to  be  less  firmly  attached  to 
the  fenestra  ovalis,  so  that  all  impulses  from  the  tympanum  act 
more  vigorously  upon  it,  and  excite  more  considerable  vibrations 
in  the  perilymph. 

Lining  Membrane  of  the  Tympannm. — The  walls  of  the  t\Tii- 
panum  and  the  structures  it  contains  are  covered  by  a  thin 
mucous  membrane,  continuous  with  that  of  the  phaiynx  through 
the  Eustachian  tube,  and  *  prolonged  backwards  into  the  mastoid 
cells.  Hence  diseases  of.  the  pharj^ngeal  mucous  membrane  may 
extend  not  only  into  the  tympanum,  but  also  into  the  distant  cells 
of  the  mastoid  adjacent  to  the  lateral  sinus.  Several  folds  of  the 
membrane  traverse  the  cavity  in  various  directions ;  one  of  these, 
termed  the  posterior  fold,  is  a  continuation  of  the  posterior  lx>rder 
of  the  external  ligament  of  the  malleus,  and  is  in  close  relation 
with  the  chorda  tympani.  This  nerve,  on  entering  the  tyw^panum, 
passes  along  the  free  border  of  the  fold  for  about  half  its  length ; 
it  then  runs  along  its  posterior  surface  to  the  side  of  the  neck  of 
the  malleus,  and  is  directed  between  the  tendon  of  the  tensor 
tj'mpani  and  a  prolongation  of  the  anterior  ligament  of  the 
malleus  to  the  Glaserian  fissure.  Where  the  nerve  leaves  the  free 
border  of  the  fold,  it  has  the  long  process  of  the  incus  on  its  inner 
side,  and  is  attached  to  it  bv  mucous  membrane.  Schwa Ibe  states 
that  the  posterior  part  of  the  nerve  is  not  free,  but  is  usually 
invested  by  a  special  fold  of  mucous  membrane.  The  anterior 
fold  covers  the  anterior  ligament  of  the  malleus,  and  is  firmer  and 
shorter  than  the  posterior  fold.  Other  folds  invest  the  tendon  of 
the  tensor  tympani  muscle,  both  processes  of  the  incus,  and  the 
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tendon  of  the  etapedius.  These  folds,  together  with  the  t.ymi»anic 
membrane  and  tlie  osaicleB,  form  the  boundaries  of  small  jiowihe*, 
the  most  important  of  wliich  is  situated  between  the  posterior 
fold  and  the  membrane.  This  comnmnicates  with  another  pouch, 
termed  Pruasak's  space,  which  is  situated  between  the  external 
ligament  of  the  malleus  and  the  short  pi-ocess  of  that  bone.  (See 
Fig.  13.)  It  is  bounded  externally  by  Shrapnell's  membrane; 
internally,  by  the  neck  of  the  malleus;  below,  by  the  upper' 
tinrface  of  the  short  process ;  and  above  by  the  external  ligament 
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SECTION  THIIOUOH  TUB  MALLBUa  AND  UBltBSANA  TTMPASI,  S 

PoircHBS  OH  RBCE9SBS  OP  THE  TTSIPiNic  CAVITY.    {Quais.;  AiioWmi/.  nfltr  McrkeLj 

A,  Eiloraal  auditory  mentus;  B,  •hort  procew  ot  the  maUous;  C.  Interior  eiWmal  pouch 
ioIPruBgakl;D,  oiternolllganiontof  n]iiU8Ua;E.«uperioreit«nial  pouch  :  F,  superior 
llgunentof  malleus ;  G.  head  or  mftlloug ;  H,  tendon  of  tonwr  lympanl;  J,  hondle  ot 
the  inaMeuB ;  K,  end  of  handle  of  malleus. 

of  the  malleus.  The  importance  of  this  pouch  or  sjtfice  is  due  to 
the  fact  that  isolated  accunmlations  of  secretions  and  of  punilent 
matter  are  sometimes  found  in  it. 

The  mucous  membrane  is  closely  coiuiected  with  the  jjerios- 
teum,  and  appears  as  a  thin  transimrent  pellicle  with  a  smooth, 
glistening  surface.  The  iwriosteal  layer  is  traversed  by  vessela 
and  nerves,  and  is  thickened  for  the  reception  of  these  structures. 
The  character  of  the  epitheiitmi  vai-ies  in  different  parts  of  the 
membrane.  Accoi-ding  to  KiiUiker,  tlie  surface  of  the  ossicles,  of 
the  membrana  tympani,  and  of  the  pmniontoi-y  is  covered  with 
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tesselated  epithelium ;  but  the  remaining  portions  by  ciliated 
cylindrical  cells.  At  the  margin  of  the  membrana  tympani  the 
latter  cells  are  seen  to  become  smaller,  and  gradually  to  lose 
their  cilia.  (See  Fig.  8,  page  27.)  The  connective  tissue,  which 
forms  the  basis  of  the  membrane,  shows  a  reticular  structure  in 
various  parts,  with  meshes  containing  leucocytes.  The  periosteal 
layer  is  made  up  of  compact  strands  of  connective  tissue,  miming 
parallel  to  the  osseous  surface.  Some  of  the  fibrous  bundles  are 
raised  above  the  general  surface,  and  contain  peculiar  structures, 
formerly  regarded  as  pathological  products,  but  which  Politzer  has 
liIlO"^l  to  be  normal  fonnattons.     These  are  generally  oval,  but 


1,  ciliated  epithelium ;  Z,  basal  cell* :  3,  do 


Bometimee  pyriform  bodies,  having  a  fibrous  structure,  the  fibres 
being  arranged  in  layers  parallel  with  the  exterior  outline.  Each 
of  these  bodies  is  traversed  from  end  to  end  by  a  fibrous  stalk 
or  band,  attached  at  one  extremity  to  the  membranous  surface 
below,  and  at  the  other  to  the  osseous  wall.  These  structures 
are  purely  connective-tissue  formations,  though  they  somewhat 
resemble  the  Pacinian  bodies. 

Anatomists  differ  in  opinion  as  to  whether  any  glandular 
structures  are  contained  in  the  mucous  membrane  of  the  tym- 
panum. It  was  formerly  held  that  these  structures  were  absent, 
bnt  Trfiltech  has  described  racemose  glands  near  the  anterior 
pouch  of  the  membrane,  close  to  the  entrance  of  the  Eustachian 
tube.     Other  observei-s  have  noticed  tubular  glands  lined  with 
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cylindrical  epithelium  and  dilated  at  their  extremities.  Luschka 
and  Sappey,  on  the  other  hand,  state  that  no  glands  exist  in  the 
normal  tJ^n]>anum,  and  it  may  be  regarded  as  certain  tliat  even 
if  the  contrary'-  opinion  be  correct,  the  glands  must  be  few  in  num- 
ber and  unimportant  in  charact^er.  The  walls  of  the  tympanum 
are  moistened  by  a  minute  quantity  of  fluid,  which  may  collect  so 
as  to  become  visible  on  the  floor  and  in  the  pouches  of  the  cavity. 

The  tympanum  in  the  foetus  and  in  the  new-bom  child 
presents  certain  peculiarities  which  require  to  be  noticed.  The 
cavity  can  scarcely  be  said  to  exist  in  the  foetus  at  the  fourth  or 
fifth  month,  for  it  is  completely  occupied  by  a  reddish  gelatinous 
material,  which  is  in  reality  the  thickened  mucous  membrane. 
According  to  Troltsch,  the  enlargement  of  the  membrane  is 
obsen'able  in  those  ix^rtions  which  cover  the  labyrinthine  wall, 
the  floor,  and  the  ossicles,  whereas  the  mucous  layer  of  the  mem- 
brana  tympani  is  unaffected.  This  fcetal  condition  of  the  nmcous 
membrane  gradually  becomes  modified  ;  the  soft  succulent 
structure  loses  its  watery  intercellular  material,  and  is  con- 
verted into  fibrillary  connective  tissue.  Opinions  differ  as  to 
the  time  at  which  this  change  takes  place,  and  as  to  its  causes. 
Some  authorities  (as  mentioned  by  Schwalbe)  stat;e  that  the 
change  occurs  and  is  completed  during  the  eighth  month,  so  that 
the  tjnnpanum  is  fully  develoi)ed  in  the  mature  foetus;  others 
assert  that  the  thickening  of  tlie  mucous  membrane  remains  till 
birth,  and  that  its  disappearance  is  the  result  of  respiration.  If 
this  latter  opinion  be  correct,  the  formation  of  a  t>Tnpanic  cavity 
is  to  ]>e  regarded  as  a  proof  of  full  and  perfect  respiration. 
Schwallx*,  liowever,  thinks  that  tlie  reduction  in  the  thickness 
of  the  membrane  is  the  result  of  developmental  processes,  and 
is  not  dependent  upon  the  access  of  air  to  the  tympanum. 

Vesself  and  nerves  of  the  TjrmpammL — ^The  arteries  distributed 
to  the  tympanum  are  derived  from  the  external  and  internal 
carotid.  The  ascending  pharj-ngeal  branch  of  the  former  gives 
off  small  twigs  to  the  Eustachian  tube  and  its  muscles,  and  to 
the  mucous  membrane  of  the  anterior  and  middle  portions  of  the 
cavity.  The  anterior  part  of  the  cavity  is  supplied  mainly  by  the 
tympanic  branch  of  the  internal  maxillary,  which  passes  through 
tlie  fissure  of  Glaser.  The  stylo-mastoid  artery,  a  branch  of  the 
posterior  auricular,  in  its  course  through  the  aqueduct  of 
Fallopius,  gives  off  branches  which  jmss  through  foramina  in  the 
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posterior  wall  of  the  tympanum,  and  supply  the  mucous  membrane, 
and  that  of  the  mastoid  cells,  and  also  the  stapedius  muscle. 
These  two  arteries  anastomose  freely  with  each  otlier  and  form  a 
vascular  circle  round  the  margin  of  the  tym})anic  membrane. 
Branches  of  the  middle  meningeal  artery,  before  it  enters  the 
cranium,  are  furnished  to  the  Eustachian  tul>e,  and  when  the 
artery  reaches  that  cavity  it  gives  oflF  a  small  twig,  which  enters 
the  hiatus  Pallopii  and  anastomoses  with  branches  of  the  stylo- 
mastoid artery.  A  few  twigs  from  the  meningeal  artery  also  pass 
through  the  roof  of  the  tympanum.  The  temporal  arter}^  sends 
small  branches  through  the  Glaserian  fissure ;  and  lastly,  the 
internal  carotid  sends  a  few  small  twigs  through  minute  orifices  in 
the  wall  of  the  carotid  canal.  The  venous  blood  passes  into  the 
middle  meningeal  vein,  the  deej)  auricular,  and  the  veins  of  the 
pter}^goid  plexus.  According  to  Prussak,*  the  capillaries  of  the 
t}Tnpanic  mucous  membrane  are  peculiar  in  several  respects. 
The  small  arteries  do  not  anastomose  with  each  other,  and  the 
calibre  of  their  branches,  which  are  given  ofi*  at  acute  angles,  is 
very  large  in  proportion  to  that  of  the  trunk.  As  a  result  of  this 
arrangement,  the  blood-pressure  must  be  considerably  diminished, 
while  the  velocity  of  the  current  is  increased,  and  both  these 
alterations  are  unfavourable  for  the  escape  of  exudation  into  the 
cavity.  Some  of  the  arteries  appear  to  pass  into  veins  without 
any  intervening  capillaries. 

The  lymphutics  of  the  tympanum  are  most  abundant  in  the 
deeper  layers  of  the  periosteum,  and  the  vessels  present  many 
rounded  dilatations.  On  the  roof  of  the  tympanum,  the  lymph- 
atics communicate  with  infundibular  or  spherical  spaces,  traversed 
by  a  fine  network,  and  often  filled  with  leucocytes,  and  thus 
resembling  minute  lymph-follicles. 

The  iierves  distributed  to  the  tympanum  are  derived  from  the 
fifth,  seventh,  and  eighth  cranial  nerves,  and  from  the  sympathetic. 
The  otic  ganglion  furnishes  branches  to  the  Eustachian  tube  and 
to  the  tensor  tympani  muscle,  while  the  mucous  membrane  of  the 
cavity  is  supplied  by  the  tympanic  branch  (Jacobson's  nerve)  of 
the  glosso-pharyngeal.  This  branch  arises  from  the  petrous 
ganglion,  and  passes  to  the  tympanum  through  a  canal,  the 
opening  of  which  is  in  the  ridge  of  bone  between  the  jugular 
fossa  and  the  carotid  foramen.     On  the  inner  wall  of  the  tym- 

•  2Wr  Phytiolagie  und  Anatomie  det  Blvtstromes  in  der  Trammelhokle,  1868. 
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panum  the  nerve  forms  a  plexus  with  twigs  from  the  sjrmpathetic. 
One  branch  of  the  tympanic  nerve,  the  small  superficial  petrosal, 
passes  beneath  the  canal  for  the  tensor  tympani  muscle,  and  thence 
to  the  exterior  of  the  skull,  through  a  small  opening  in  the 
sphenoid  bone,  to  end  in  the  otic  ganglion.  The  tympanic  plexus 
is  thus  connected  with  the  fifth  nerve.  Groups  of  ganglion  cells 
connected  with  the  tympanic  nerve  have  been  discovered  by 
Kolliker  and  Krause.  The  nerve  to  the  stapedius  muscle  arises 
from  the  facial  in  the  aqueduct  of  Fallopius,  opposite  the 
pyramid,  and  passes  obliquely  inwards.  The  spnpathetic  nerves 
ai*e  derived  from  the  carotid  plexus.  They  pass  through  the 
posterior  wall  of  the  canal  of  that  name,  and  join  with  tlie 
branches  of  the  glosso-pharyngeal  and  fifth  pair  to  form  the 
tympanic  plexus.  The  nen^es  contained  in  the  deeper  layer  of 
the  periosteum  are  for  the  most  part  medullated,  but  their 
branches,  which  form  a  plexus  in  the  more  superficial  layer,  give 
ofi*  non-medullated  filaments.  Ganglion  cells  are  connected  with 
the  main  branches,  and  are  also  found  immediately  beneath  the 
epithelial  cells. 

Besides  the  nerves  distributed  to  its  structures,  the  tympanum 
also  contains  a  portion  of  the  chorda  tympani  nerve,  which  leaves 
the  tnmk  of  the  facial  while  within  the  aqueduct  of  Fallopius, 
and  crosses  the  cavity  to  join  the  lingual  branch  of  the  fifth,  with 
which  it  passes  to  the  tongue.  It  enters  the  posterior  part  of 
the  tympanic  cavity  through  a  canal  below  the  level  of  the 
pyramid,  where  it  comes  into  contact  with  the  posterior  fold 
of  the  lining  membrane  (see  page  45),  and  then  passes  forwards 
across  the  membrana  tympani  to  the  Glaserian  fissure. 

The  Eustachian  tube  forms  the  channel  of  communication  on 
each  side  between  tlie  pharynx  and  the  tympanum,  and  consists 
of  two  firmly-connected  portions,  one  being  cartilaginous  and  the 
other  osseous.  The  latter  commences  in  the  tympanum;  the 
opening  of  the  cartilaginous  portion  is  in  the  lateral  wall  of  the 
naso-pharynx.  From  end  to  end  the  tube  measures  about  36 
millimetres  (1-44  inches),  one-third  of  which  belongs  to  the 
osseous  portion.  The  direction  of  the  tube  is  not  uniform,  the 
two  portions  being  united  at  an  obtuse  angle.  Looked  at  from 
above,  the  change  of  direction  is  scarcely  visible ;  but  it  is  always 
marked  on  the  under  side.  The  angle  coincides  with  the  narrowest 
pai-t  of  the  tube,  and  with  the  place  of  union  of  the  cartilaginous 
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ami  osseous  jxirtions.  The  calibre  of  tlie  latter  increases  towaitls 
the  tympanum  ;  the  passage  through  the  cartilaginous  part  takes 
the  form  of  a  vertical  slit,  the  height  of  which  increases  gradually 
towai-da  the  pharynx.  The  general  dii-ection  of  the  Eustachian 
tabe  is  from  the  tympanum  behind  and  above,  fonvards,  down- 
wards, and   towaifls  the  mesial   line.     Its  tais  forms  an  angle 
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lo  tympaol :  b,  head  oF  the  malleus ;  e.  tower  end  ot  the  bundle  of  the  miiilleuB  ; 
•{.bodTiif  thotnciu:  e,  short  proceci  oFIhc  Iqcub;  /.  leaHOr  tympaol ;  tj.osllum  pharyiHi 
geum  tubflo  i  \  iHthmus  tuh^ ;  i,  oHllum  tympoaicum  tubs. 

of  150°  with  that  of  the  exten>al  meatus.  The  tube  is  usually 
said  to  present  an  outer  and  inner  wall,  a  floor,  and  a  roof.  The 
sides,  however,  almost  meet  below,  and  in  the  cartilaginous 
portion  the  upper  boundary  of  the  tube  is  the  angle  formed  by 
the  approximation  of  the  walls. 

The  walls  of  the  osneouf  j'orlicni  of  the  tube  at  the  tympanic 
end  are  continuous  with  those  of  the  cavity,  except  below,  whei^e 
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the  orifice  is  marked  by  a  sharp  curve  do\niward8  to  the  anterior 
wall  of  the  t}Tni>anum.  The  roof  is  formed  by  the  floor  and 
lateral  wall,  partly  osseous  and  partly  fibrous,  of  the  canal  for  the 
tensor  tympani  muscle.  On  transverse  section  the  osseous  portion 
is  triangular  in  form,  with  the  base  above  and  the  apex  below ; 
towards  tlie  tympanum  the  lateral  walls  are  separated  below,  and 
a  floor  may  be  said  to  exist,  which  is  sometimes  divided  into  two 
parts  by  a  minute  crest.  The  internal  wall  of  the  osseous  tube 
is  constituted  by  the  neighbouring  part  of  the  carotid  canal, 
and  close  to  the  tympanic  orifice  is  the  opening  of  the  minute 
canal  which  transmits  the  small  deep  petrosal  nerve.  Minute 
perforations  sometimes  exist  in  the  septum  between  the  osseous 
tube  and  the  carotid  canal.  At  the  tymimnic  orifice  the  tube 
measures  from  above  downwards  about  4^mm.,  and  3Jmm.  from 
side  to  side ;  at  the  isthmus  the  width  of  the  tube  is  about  IJmm., 
while  from  above  downwards  the  average  measurement  is  3mm. 

The  maicous  membrane  of  the  osseous  portion  of  the  tube  is 
closely  attached  to  the  periosteum.  The  epithelium  is  of  the 
columnar  ciliated  variety,  and  is  destitute  of  glands.  The 
membrane  is  thickest  towards  the  floor  of  the  tube,  and  contains 
a  vascular  network  resembling  cavernous  tissue.  Adenoid  con- 
nective tissue  is  often  found  in  the  mucous  membrane  beneath 
the  osseous  lamella,  separating  the  Eustachian  tube  from  the 
canal  for  the  tensor  tym]mni  muscle. 

The  cartilaginous  im'tion  of  the  Eustachian  tube  forms  an  in- 
complete wall,  the  deficiency  being  supplied  by  fibrous  membrane. 
When  a  transverse  section  is  made  the  cartilage  is  seen  to  be 
bent  upon  itself,  so  as  to  form  an  angle  above,  and  to  constitute 
about  two-thirds  of  the  tube.  It  is  firmly  attached  by  means  of 
fibro-cartilaginous  tissue  to  the  indentations  of  the  osseous 
portion.  The  cartilage  is  complete  along  the  inner  wall  of  the 
tube ;  its  smaller  portion  fonus  the  upper  pail  of  the  outer  walL 
The  inner  wall  increases  in  height  from  the  isthmus  to  the 
pharjTigeal  opening,  where  it  measures  12mm.  At  the  latter 
spot  the  cartilage  of  the  outer  wall  is  much  reduced  in  size, 
whereas  at  the  isthmus  the  two  portions  are  nearly  equal.  At 
the  pharyngeal  end  the  inner  wall  is  much  thickened,  and  its 
free  vertical  border,  which  projects  into  the  side  of  the  pharj^nx, 
is  often  slightly  concave,  and  is  prolonged  for  a  short  distance 
at  a   right   angle,  so  as   to  assist   in   forming  the  floor.      The 
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cartilaginous    iK)rtioii,    from    the    isthmus    to    the    pharyngeal 
o]>euing,  measures  24mm.,  or  nearly  one  inch. 

The  upper  [>art,  or  roof  of  the  cartilaginous  portion,  is  firmly 
attached  by  means  of  fibrous  tissue  to  the  base  of  the  skull. 
Commencing  at  the  mouth  of  the  osseous  portion  of  the  tube,  a 
distinct  furrow  can  be  traced,  running  inwards  and  forwards, 
between  the  great  ala  of  the  sphenoid  and  the  anterior  surface  of 
the  extremity  of  the  petrous  bone.  The  fibrous  tissue  occupying 
the  cleft  is  very  closely  connect^  with  the  roof  and  inner  wall  of 
the  Eustachian  tube.  Further  fonvards,  near  the  pterj^goid 
process,  the  inner  wall  is  free  and  comparatively  movable,  and 
projects  into  the  pharynx.  The  outer  wall,  on  the  other  hand, 
at  its  anterior  part,  is  firmly  connected  with  the  bone,  and  its 
extremity  is  attached  to  a  process  on  the  internal  pterj'goid  plate. 
In  its  posterior  two-thirds,  this  outer  wall  of  the  tube  admits  of 
considerable  movement  as  a  result  of  muscular  contraction. 

The  continuity  of  this  portion  of  the  tube  is  often  broken  by 
clefts  of  various  forms  and  sizes,  and  filled  up  with  coimective 
tissue  and  blood-vessels.  Sometimes  ridges  of  cartilage  project 
into  the  canal,  and  small  detached  cartilaginous  masses  are  not 
infrequent  in  the  8un*ounding  fibrous  tissue. 

Histologically,  the  cartilage  of  the  Eustachian  tube  is  of  the 
elastic  variety ;  fibres  of  the  latter  character  are  very  abundant  in 
the  upper  and  posterior  part.  The  capsules  of  the  cells  are 
distinctly  hyaline ;  they  are  closely  packed  together  with  elastic 
fibres  in  the  middle  portions  of  the  cartilage. 

It  remains  now  to  describe  the  membranous  portion  of  the 
tube,  or  that  which  completes  the  gap  between  the  edges  of  the 
cartilage.  This  portion  is  lined  by  mucous  membrane,  continuous 
with  that  of  the  rest  of  the  tube,  and  supported  by  a  fascia  closely 
connected  with  the  ])erichondrium,  and  by  the  attachments  of  the 
tensor  palati  muscle.  This  membranous  layer  is  mainly  composed 
of  connective  tissue,  the  bundles  of  which  are  parallel  to  the  axis 
of  the  tube,  and  the  submucous  tissue  is  strengthened  by  a 
comparatively  thick  layer  of  fat  cells.  The  mucous  membrane 
presents  several  longitudinal  folds,  and  these  are  especially  marked 
in  the  floor  of  the  tube,  towards  the  pharyngeal  oj>ening,  the 
closure  of  which  they  appear  to  assist.  Two  other  folds  exist  in 
the  outer  third  of  the  cartilaginous  portion ;  one  on  the  internal 
and  the  other  on  the  external  wall.     These  fonn  the  floor  of  a 
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triangle,  the  a]>ex  of  which  is  in  the  hooked  portion  of  the  carti- 
lage. Riidinger,*  who  first  described  this  arrangement,  was  of 
opinion  that  this  portion  of  the  canal  remained  permanently  open, 
whereas  the  lower  part,  represented  by  a  vertical  slit,  was  always 
closed,  except  during  the  act  of  swallowing.  The  upper  divasion 
he  t-ernied  the  '*  safety-tube,"  while  the  lower  constituted  the 
*'  accessory  cleft."  The  former  provides  a  channel  through  which 
air  in  the  tympanum  can  always  pass  into  the  naso-pharynx. 
Subsequently,  Riidinger  was  led  to  believe  that  in  a  state  of  rest 
the  middle  portion  of  the  tube  was  always  closed,  but  that  the 
lower  portion  stood  open,  like  a  funnel,  towards  the  pharynx. 
Moos  states  that  the  pharyngeal  opening  in  a  state  of  rest  is 
always  closed  by  the  folds  which  project  upwards  from  its  floor. 
Other  authorities  are  of  opinion  that  under  ordinary  circumstances 
the  wliole  of  the  cartilaginous  portion  is  closed.  Whichever  view 
be  correct,  it  may  be  assumed  that  a  capillary  canal  would  be 
filled  by  the  secretions  of  the  tympanum.  The  greater  part  of 
the  cartilaginous  portion  is  in  all  probability  closed,  except  when 
acted  upon  by  tlie  muscles  about  to  be  described. 

The  tube  is  lined  by  ciliated  columnar  epithelium  with  basal 
cells  beneath,  and  goblet  cells  in  varying  proportions.  The  ciliarj* 
undulations  are  said  to  travel  from  the  tympanum  towards  the 
pharynx,  but  various  substances,  such  as  hair,  particles  of  soot, 
and  snuff*,  are  stated  to  have  found  their  way  through  the 
Eustachian  tube  to  the  tympanum.  Beneath  the  epithelium  is  a 
loose  connective  tissue  layer,  with  numerous  cells,  and  still  more 
externally  the  fibres  are  disix)sed  in  a  somewhat  circular  direction. 
An  important  constituent  of  the  mucous  membrane  of  the  tube  is 
the  so-called  adenoid,  or  reticular  connective  tissue,  containing 
numerous  leucocytes,  and  presenting  several  modifications  and 
stages  of  development,  sometimes  taking  the  fonn  of  a  diffuse 
lymphoid  infiltration,  and  sometimes  constituting  gland-like 
structures.  Beyond  the  pharyngeal  orifice,  this  reticular  tissue 
surrounding  minute  depressions  is  continued  into  the  phar}'ngeal 
tonsil.  It  is  especially  developed  in  children,  but  in  adults  it  is 
abundant  only  in  the  pharyngeal  third  of  the  tube.  The  excretory 
ducts  of  mucous  glands  open  into  the  bases  of  the  pit^like 
depressions,  as  well  as  between  them.  These  glands  are  copiously 
distributed  throughout  the  tube,  except  at  its  upper  portion. 

*  Schwalbe,  Lehrbwh  der  Anatomie  des  Ohre$^  8.  585. 
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The  tissues  in  close  contact  with  the  cartilaginous  part  of  the 
Eustachian  tube  are  as  follows :  The  tensor  palati  is  applied  to  its 
lateral  and  anterior  wall,  being  itself  covered  by  a  fascia  and  the 
internal  pterygoid  muscle.  The  levator  palati  extends  along  the 
floor  of  the  tube,  and  the  posterior  and  internal  wall  is  at  fii'st 
covered  by  the  origin  of  this  muscle ;  but  in  front,  it  lies  under 
the  mucous  membrane  of  the  pharpix,  and  forms  the  anterior 
wall  of  Rosenmiiller's  fossa.  In  their  further  course  in  the 
l)har}^ngeal  wall,  the  muscles  of  the  tube  are  thus  placed:  The 
salpingo-phan-ngeus,  and  behind  it  the  ligament  of  that  name, 
form  the  innermost  layer  beneath  the  mucous  membrane.  At  the 
anterior  border  of  the  muscle,  the  levator  palati  takes  a  direction 
downwards  and  forwards,  and  at  the  mouth  of  the  tube  lies  close 
under  the  mucous  membrane.  Upon  the  outer  side  of  these 
muscles  are  the  constrictors,  and  still  more  forwards,  the  tensor 
palati  muscle. 

Ths  pharyngeal  opening  of  the  Eustachian  tube  is  situated  in  a 
depression  in  the  lateral  wall  of  the  naso-pharynx.  Its  form  varies, 
being  oval,  pear-shaped,  elliptical,  or  triangular,  with  the  larger 
extremity  above,  and  directed  somewhat  forwards.  In  other  cases 
it  is  a  mere  cleft  or  slit,  while  sometimes  the  opening  is  kidney- 
sliaped.  Its  posterior  boundary  is  formed  by  the  pharjTigeal  end 
of  the  cartilage  of  the  tube,  the  internal  wall  of  which  projects 
like  a  lip,  and  separates  the  opening  from  the  fossa  of  Rosenmiiller. 
Below,  this  projection  is  less  marked,  and  is  continuous  with  the 
salpingo-pharyugeal  fold,  and  lower  down  with  the  posterior  pillar 
of  the  fauces :  it  covers  the  salpingo-pharyngeus  muscle.  The 
upper  border  of  the  orifice  is  strengthened  by  a  curved  portion  of 
the  projecting  ridge.  In  its  longest  diameter,  the  opening 
measures  about  6mm.,  it«  anterior  and  up}^r  extremity  is  about 
Gem.  from  the  anterior  nasal  spine,  and  1cm.  behind  the  posterior 
extremity  of  the  inferior  turbinate  bone.  The  opening  in  adults 
is  somewhat  above  the  lower  meatus  of  the  nose,  or  IcnL  above  the 
level  of  the  hard  palate. 

During  the  acts  of  swallowing  and  s^^eaking  the  size  and 
form  of  the  orifice  undergo  certain  changes ;  these  have  been 
obeerved  in  cases  in  which  the  upj^er  jaw  on  one  side  and  a 
portion  of  the  nose  liad  been  removed.  The  opening  undergoes 
no  change  in  ordinary^  or  forced  breathing  througli  the  nose ; 
slight  movements  are  observable  during  inspirations  of  the  latter 
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(.■Iiiirtic'ter  througli  the  iioee  and  mouth.  A  consideraWe  ciiange, 
however,  is  noticeable  during  niieakinjr  and  ewallowing.  Tiie 
Hwelling  forming  the  jjost+rior  boundaiy  moves  litM-kwards.  and 
the  aalpingo-phai-jiigeal  fold  comes  into  view ;  iti  front  of  it,  as  u 
result  of  contraction  of  the  levator  palati,  the  8oor  of  the  orifice  of 
the  tube  rises  up  and  seijarates  the  walls  from  earli  other. 

In  children,  as  comjiared  with  adults,  the  Eustachian  tube 
presents  certain  differences.  It  is  decidedly  shorter,  but  ab- 
solutely wider  at  the  isthmus  and  at  the  tympanic  orifice ;  tlie 
osseous  part  is  longer  in  proportion  to  the  cartilaginous,  and  the 
direction  of  the  canal  is  almost  horizontal.  This  coiiforniatiou 
facilitates  the  removal  of  secretion  when  air  is  forced  through  the 
tube.  Less  than  half  tlie  circumference  of  the  tube  is  formed  by 
cartilage;  the  pharyngeal  orifice  is  a  mere  cleft,  and  the  i>osterior 
lip  is  decidedly  less  prominent.  During  ftctal  life,  the  opening  of 
the  tube  is  below  the  level  of  the  liard  palate ;  at  birth,  it  readies 
that  level ;  in  a  child  four  yeare  old,  it  is  about  3mm.  above  it. 

Several  muscles,  fascial,  and  lu/ainenOi  are  connected  with  the 
cartilaginous  and  membranous  part  of  the  Eustachian  tube,  and 
are  mainly  concerned  in  rendering  its  orifice  more  or  less  patent. 
Tliere  are  at  leaet  three  muscles,  of  which  the  first  in  importance 
is  the  temoT  palati,  or  as  it  is  sometimes  called,  the  dilator  tulm. 
It  arises  from  the  root  of  the  internal  pteiygoid  plate  of  the 
sphenoid  hone,  from  the  external  cartilaginous  [jortion  of  the 
tube,  and  from  the  membi-anous  portion.  Its  outer  surface 
gradually  becomes  tendinous,  and  a  portion  of  it  is  closelv 
united  with  the  aponeurosis  of  the  internal  pterygoid  muscle  in 
the  pterygoid  fossa.  The  muscle  then  turns  round  the  hamnlar 
process,  being  here  i-epresented  by  a  somewhat  bi-oad  teudou, 
which  passes  into  the  aponeurosis  of  the  soft  palate,  and  is  alsa 
attached  in  front  to  the  posterior  border  of  the  hai-d  ^kahte. 

When  the  lensor  }>alati  contracts,  it  sejiaratcs  the  hooked 
portion  of  the  cartilage  and  the  membranous  pai-t  from  the 
internal  plate,  and  thus  dilates  the  tube,  Certain  fibi-es  which 
are  attached  to  the  lateral  cartilage  and  to  the  notch  at  the  base 
of  the  pterj-goid  plates  are  especially  aeti\'e  in  this  direction. 
There  is  also  a  layer  of  fibrous  tissue,  connected  on  the  one  hand 
with  the  nienibi'anous  ))ortion  of  the  tube,  and  on  the  otlier  with 
the  aponeurotic  exjiansion  of  tlie  tendon  of  the  muscle,  and  this 
tifisue  is  tightened  when  the  muscle  contracts  and  draws  the  mem- 
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I  fTOni  the  cartilaginous  portion  of  the  tube.    The  teiiaor 

i  oftfTi  closely  connected  with  the  teusor  tympani  muscle. 

The  act  of  Hwallowiug  invariably  causes  the  Eustachian  tube 

»  open,  but  the  latttr  result  can    be  independently  effected  by 

lome  persons.     The  tensor  palati  muscle  is  supplied  by  the  motor 

I  of  the  iifth  nerve. 

The  levator  palati  arises  from  the   under  surface  of  the  ajiex 

f  the  petrous  bone,  just  anterior  to  the  inferior  opening  of  the 

)ti(l  canal,  from  the  commencement  of  the  external  plate  of 

iie  cttitilage  of  the  tube,  and  from  the  contiguous  jwrtiou  of  the 

s  far  as  the  posterior  extremity  of  the  internal  plate.     In 

■ourse  forwards  the  fibres  of  the  muscle  are  applied  to  the 

r  aspect  of  the  tube,  being  nearly  parallel  to  its  axis.     Near 

p  pliaryngeal  opening  the  muscle  passes  under  the  merabrnnoiis 

e  of  the  tube  downwards  towards  the  soft  palate,  and  diviiles 

nto  two  portions.     The  smaller  of  these  is  continued  forwards 

wards  the  posterior  iiares,  and  is   inserted  into  tlie  posterior 

nl  spine  and  the   periosteum   of  the  hai'd   palate,  while  the 

fer  porrion  passes  downwards  in  the  soft  palate,  and  reaches 

'  arch  of  the  juilate  on   the  opposite    side,  the  right  and  left 

scled  thvis  crossing  each  other.     When  this  muscle  contracts, 

I  belly  thickens,  and  forms  a  projecting  cushion  on  the  floor  of 

■  tabe. 

The  principal  function  of  this  muscle  is  to  elevate  the  soft 
■late,  but  by  raising  the  floor  of  the  tulje  at  the  phai-jTigeal 
tang,  it  so  far  diminishes  the  size  of  the  aperture.  This  result 
:  ohBerved  during  deglutition,  the  oct  of  speaking,  and  deep 
iiipiration.  The  levator  palati  is  not  to  be  regarded  as  the 
Httagonifit  of  the  tensor,  for  it  comes  into  action  during  the  first 
of  the  act  of  deglutition,  whereas  the  contraction  of  the 
place  at  n  later  stage  and  causes  the  phaiyngeal 
)fiiiug  of  the  tube  to  eidarge.  Moreover,  the  swelling  caused 
f  the  contraction  of  the  levator  separates  the  walls  of  the  tube 
(  exl#nl,  and  altera  the  sha)>e  of  the  apertuiv.  and  this 
Rtion  lessens  or  altogether  neutralizes  the  diminution  caused  by 
1  swelling  in  the  floor.  It  is  tlierefore  more  correct  to  say 
nt  the  action  of  the  muscle  is  to  modify  the  shape  of  the 
re.  and  to  assist  the  effect  of  the  contraction  of  the  tensor 
y  alightly  sepai-ating  the  walls  of  the  tulje  and  by  fixing 
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The  lliiix]  miiacle  connected  witli  the  Eustachian  tube  is  tlil^| 
saljniufo-plutrpuieiis,  or  ths  relraetor  hdia:  Tliia  arises  from  U)^| 
thickened  pharj'iigeal  end  of  the  inner  cartilaginous  plate,  an^f 
passes  backwards  to  the  muscles  of  the  pharynx  into  the  coit^| 
nective  tissue  between  the  latter  and  the  mucous  membrane.  ^^| 
is  sometimes  absent,  and  is  seldom  veiy  conspicuous.  When  g^^ 
contracts  it  draws  the  pharyngeal  exti'emity  of  the  iuiifl|^| 
cartilaginous  plate  in  a  direction  backwards  and  do\\iiwards,  an^| 
assists  to  open  tlie  mouth  of  the  tube  during  tlie  act  ^^t 
swailovi-ing.  ^M 

Several  so-called  fasciie  are  described  in  connection  with  th|^| 
Eustachian   tube.      (1)    There    is   a    layer    of   connective   tissual 
lietween  the  tensor  and  levator  palati  muscles ;  it  is  attached  ti^| 
tlie  membranous  portion  of  the  tube,  and  passes  outwards  anilfl 
downwards.      This  fascia  salphttio-phuryrufea  is  attached   to   tb*'" 
hamular  process,  and  to  the  lateral  wall  of  the  pharynx.     Some 
fibres  of  the  tensor  palati  arise  from  this  fascia,  and  when  they 
contract  they  draw  the  merabi-auous  jwrtion  of  the  tube  down- 
wai-ds  and   outwards.     (2)   Aaotlier   fascia,    which   is   connected 
M'itli  the  internal   pterygoid  muscle,  covers  the  lateral  cartilage 
and    the    membranous    tube,    together    with     the    tensor    palati. 
\Vhen    the  internal  pterygoid  contracts,  this  fascia,  the  portion 
of  the  tube  connected  with  it,  and  the  tensor  palati  are  put  upon 
the    stretch,  so  that  the  first-named    muscle    forms    part  of  the 
motor  apparatus  of  the  tube.     (3)  The  saliiingo-pharifn^eal  liga- 
ment arises  fi-om  the  posterior  surface  of  the  inner  cartilaginous 
plate,  and  passes  backwards  to  the  constrictors  of  the  pharynx. 
When   the   superior   and    middle   constrictors   act,   the   internal 
cartilaginous  plate  is  forcibly  retracted,  and  this  ligament,  which 
often  contains  portions  of  cartilage,  may  therefore  be  described  as 
(he  retrahmu  iuba. 

TeiHlB  of  the  Eustachian  Tube. — Tlie  tulie  is  supplied 
b)'  the  ascending  pharyngeal  artery,  a  branch  of  tlie  middle 
meningeal,  and  by  small  tu'igs  direct  from  the  laiter  arterj-  and 
from  the  internal  carotid  before  it  entere  the  canal  and  while 
jiasaing  through  it.  The  veins  are  numerous,  and  some  of  them 
have  important  relations.  Those  whicli  form  the  internal  pten,-goid 
plexus  jMiBs  along  the  external  cartilaginous  plate  to  the  base  of 
the  skull,  and  some  of  them  open  into  the  cavernous  sinus. 
These   veins   are  freely  connected   with  the   plexus  around    the 
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^Hpnotd  fossa  and  the  anterior  wall  of  tlie  meatui!.  and  open  either 
Hftto  tile  facial  or  internal  jugular  vein.  When  thia  plexus  ia 
Btongegted.  the  cartilaginous  plates  are  brought  nearer  t«  each 
Ktiier,  and  the  calibre  of  the  tube  is  diminished. 
K  The  vervei)  of  the  Eustachian  tube  are  supplied  mainly  by  the 
Bnth  pair ;  the  tensor  palati  receives  a  branch  from  the  otic 
ganglion,  presumably  fi-om  the  motor  portion  of  the  fifth,  and 
the  pharpigeal  opening  of  the  tulie  receives  twigs  fi-oni  the 
superior  phanngeal  nerve.  When  the  fifth  nei-ve  i«  in'ifated. 
HUte  tensor  palati  contracts  and  the  mouth  of  the  tube  is  enlarged 
ftDteriorly.  The  levator  palati  is  supplied  from  the  phaiyngeal 
ftlexus  with  nerves  that  reach  the  lattei*.  "  from  the  bulbar  portion 
Hf  tJie  spinal  accessory  nerve  through  the  vagus  and  glosso- 
HhRrt'ngefll  trunks."*  The  osseous  portion  of  the  tube  receives 
Hsigs  from  the  tympanic  plexus. 

B  Fnnotioiu  of  the  Tympanum  and  the  Enitachian  Tube. — ^The 
Btenibmna  tynijmni  and  ibe  (.-hain  uf  I.wjtu's  connectetl  with  il 
HfeQuire  space  for  their  vibrations,  and  this  is  provided  by  the 
H|Tity  of  the  tympanum.  If  the  latter  were  not  furnished  with 
Hpy  channel  of  coiumuuication  witli  the  atmosphere,  the  air  it 
Hpntsins  would  be  compressed  by  the  inward  movement  of  the 
^penibraiie,  the  vibrations  of  which  would  meet  with  a  i-oi're- 
H^nding  resistance.  As  a  second  result,  the  memhiane  of  the 
Htoevtrs  rotunda  would  be  prevented  from  moving  outwards  when 
H)t4.-d  ppou  by  the  perilj-mph ;  but  these  cousef|ueuces  aiv 
^k\-ent<xl  by  the  escape  of  as  through  Uie  Eustacliian  tube. 
^EorvoTer.  if  the  cavity  were  tightly  closed,  its  gaseous  contents 
BiKihl  be  only  such  air  as  might  escape  from  the  bktod-vessels, 
Htd  this  would  be  subject  to  frequent  variations  in  composition 
^bd  tMi^on  as  compared  with  the  air  on  the  outer  side  of  the 
^fambraue.  These  differences  would  modify  the  receptive  cajKicity 
^B  the  membrane  for  sonorous  undulations  and  it«  power  of 
^■nduditig  sound.  The  necessity  for  a  tube  connecting  the 
^bupsnuju  with  llie  ouI«r  air  ia  thus  easily  demonstrated. 
^1  The  Kustacliian  tube  does  not  ser\'e  to  conduct  sonorous 
^bdulationa  from  the  pharynx  to  the  tympanum,  neither  is  it  a 
^■annel  for  the  passage  of  sounds  produced  in  the  throat.  Under 
^Hinanr  circumstances  a  man's  own  voice  is  not  more  distinctly 
^■■nl  than  that  of  another  i^erson  speaking  close  to  htm.  When 
H  '  fldanil  anil  M&cka.v,  Ilamait  Amxtimy,  p.  SJ9. 
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The  third  muscle  connected  with  the  Eustachian  tube  is  the? 
saliriiujCHpharijifigeus,  or  the  retractor  tvhce.  This  arises  from  the^ 
thickened  pharyngeal  end  of  the  inner  cartilaginous  plate,  and 
passes  backwards  to  the  muscles  of  the  pharynx  into  the  con- 
nective tissue  between  the  latter  and  the  mucous  membrane.  It 
is  sometimes  absent,  and  is  seldom  very  conspicuous.  When  it 
cjontracts  it  draws  the  pharyngeal  extremity  of  the  inner 
cartilaginous  plate  in  a  direction  backwards  and  downwards,  and 
assists  to  open  the  mouth  of  the  tube  during  the  act  of 
swallowing. 

Several  so-called  fasdce  are  described  in  connection  with  the 
Eustachian  tube.  (1)  There  is  a  layer  of  connective  tissue 
l>etween  the  tensor  and  levator  palati  muscles ;  it  is  attached  to 
tlie  membranous  portion  of  the  tube,  and  passes  outwards  and 
downwards.  This  fascia  8alpin(fo--2)Jiaryngea  is  attached  to  the 
hamular  process,  and  to  the  lateral  wall  of  the  pharynx.  Some 
fibres  of  the  tensor  palati  arise  from  this  fascia,  and  when  they 
(»ontract  they  draw  the  membranous  portion  of  the  tube  down- 
wards and  outwards.  (2)  Another  fascia,  which  is  connected 
with  the  int-enial  pterygoid  muscle,  covei's  the  lateral  cartilage 
and  the  membranous  tube,  together  with  the  tensor  palati. 
When  the  internal  pterygoid  contracts,  this  fascia,  the  portion 
of  the  tube  connected  with  it,  and  the  tensor  palati  are  put  upon 
th(*  stretch,  so  that  the  first-named  nmscle  forms  jmrt  of  the 
motor  apparatus  of  the  tube.  (3)  The  sal^migo-pfiaryngeal  iiga- 
nuMit  arises  from  the  posterior  surface  of  the  inner  cartilaginous 
phit^s  and  passes  backwaixls  to  the  constrictors  of  the  pharynx. 
When  tht^  superior  and  middle  constrictors  act,  the  internal 
rartilii^nnoiis  plate  is  forcibly  retracted,  and  this  ligament,  which 
ot'tfu  rontniuH  portions  of  cartilage,  may  therefore  be  described  as 
i\\v  rt^tra/tt^HH  tulnv, 

Vaiiali  of  the  Eustachian  Tube.— The  tube  is  supplied 
b)  tht^  lisrending  pharyngeal  ai-tery,  a  branch  of  the  middle 
nnM»ingtMil,  and  by  small  twigs  dii^ect  from  the  latter  artery  and 
fniiii  th»^  internal  carotid  befoi-e  it  enters  the  canal  and  while 
puHsinK  tln't»ugh  it.  The  veins  aiv  numerous,  and  some  of  them 
have  important  n^lat  ions.  Those  which  form  the  internal  pterygoid 
\Ar\\\H  iniHH  along  the  external  cartilaginous  plate  to  the  base  of 
the  sknll.  anti  Home  of  them  open  into  the  cavernous  sinus. 
Tlu^se    veinn   an*   fivt^ly  connivttHl    with  the   plexus  around    the 
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glenoid  fossa  and  the  anterior  wall  of  the  meatus,  and  open  either 
into  the  facial  or  internal  jugular  vein.  When  this  plexus  is 
congested,  the  cartilaginous  plates  are  brought  nearer  to  each 
other,  and  the  calibre  of  the  tube  is  diminished. 

The  nerves  of  the  Eustachian  tube  are  supplied  mainly  by  the 
fifth  pair;    the  tensor   palati   receives   a   branch  from  the  otic 
ganglion,  presumably  from  the  motor  portion  of  the  fifth,  and 
the  pharj^ngeal   opening   of  the   tube   receives   twigs   from  the 
superior  phar^Tigeal  nerve.     When  the  fifth  nerve  is  irritated, 
the  tensor  palati  contracts  and  the  mouth  of  the  tube  is  enlarged 
anteriorly.     The  levator  palati  is  supplied  from  the  pharyngeal 
plexus  with  nerves  that  reach  the  latter,  "  from  the  bulbar  portion 
of  the  spinal   accessory  nerv^e   through   the   vagus   and   glosso- 
pharyngeal trunks."*     The  osseous  portion  of  the  tube  receives 
twigs  from  the  tympanic  plexus. 

FnnctioiiB  of  the  Tympanum  and  the  Eustachian  Tube. — ^The 
membrana  tympani  and  the  chain  of  bones  connect^  with  it 
require  space  for  their  vibrations,  and  this  is  provided  by  the 
cavity  of  the  tympanum.     If  the  latter  were  not  furnished  with 
any  channel  of  communication  with  the  atmosphere,  the  air  it 
contains  would  be  compressed  by  the  inward  movement  of  the 
membrane,  the  vibrations  of  which  would  meet  with   a   corre- 
sponding resistance.     As  a  second  result,  the  membrane  of  the 
fenestra  rotunda  would  be  prevented  from  moving  outwards  when 
Bcted    upon    by   the   perilymph ;     but    these    consequences    are 
prevented   by  the   escape   of  ak-   through  the  Eustachian  tube. 
Moreover,  if  the  cavity  were  tightly  closed,  its  gaseous  contents 
would  be  only  such  air  as  might  escape  from  the  blood-vessels, 
and  this  would  be  subject  to  frequent  variations  in  composition 
and  tension  as  comi)ared  with  the  air  on  the  outer  side  of  the 
membrane.     These  differences  would  modify  the  receptive  capacity 
of  the   membrane   for  sonorous   undulations   and   its   power    of 
conducting    sound.     The    necessity   for  a   tube   connecting   the 
tympanum  with  the  outer  air  is  thus  easily  demonstrated. 

The   Eustachian   tube   does    not   serve   to  conduct  sonorous 

■ 

undulations  from  the  pharj^nx  to  the  tympanum,  neither  is  it  a 
channel  for  the  passage  of  sounds  produced  in  the  throat.  Under 
ordinary  circumstances  a  man's  own  voice  is  not  more  distinctly 
heard  than  that  of  another  person  speaking  close  to  him.     When 

*  Clcland  and  Mackay,  Human  Anatomy ,  p.  849. 
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sounds  are  uttered  with  both  nose  and  mouth  closed  and  the 
orifices  of  the  Eustachian  tubes  open,  they  are  heard  with 
exaggerated  intensity,  and  they  appear  to  originate  within  the 
tympanum  itself,  this  difference  being  due  to  the  fact  that  the 
tubes  are  open.  Under  ordinary  conditions  their  walls  are  in 
apposition;  the  expiratory  current  and  therefore  the  sonorous 
vibrations  produced  by  the  vocal  cords  do  not  pass  into  the  tubes, 
for  the  air  does  not  impinge  upon  the  openings  in  a  favourable 
direction,  and  can  easily  escape  through  the  mouth  and  nares. 
The  mechanism  of  the  Eustachian  tube  presents  no  obstacle  to  the 
passage  of  air  from  the  tympanum,  but  its  valve-like  closure 
obstructs  the  passage  in  the  opposite  direction,  and  the  tube  is 
oj^ened  either  by  muscular  action,  as  in  swallowing,  or  as  a  result 
of  increased  i)ressure  of  air,  as  in  Valsalva's  experiment.  When 
the  tube  is  open,  the  intensity  of  sounds  produced  in  the  larynx  is 
due  to  the  same  cause  as  the  alteration  which  is  noticed  when 
words  are  spoken  through  a  tube  into  the  ear.  Besides  this, 
when  sound  is  conducted  through  the  Eustachian  tube,  the 
vibrations  of  the  membrana  tympani  are  strengthened  by  re- 
sonance from  the  walls  of  the  cavity.  Some  of  the  vibrations 
reflected  from  the  internal  surface  of  the  membrane  are  thrown 
back  upon  it  from  the  sides  of  the  tympanum,  and  thus  strengthen 
the  sound. 

During  swallowing,  the  Eustachian  tube  opens,  and  allows  air 
to  escape  from  the  tympanum.  At  the  beginning  of  the  act, 
however,  the  movement  upwards  of  the  soft  palate  tends  to  close 
the  oi)ening.  In  the  second  stage  of  swallowing,  the  pharynx 
descends,  the  tensor  palati  contracts,  and  the  orifice  is  rendered 
patent.  Gelle,  however,  gives  a  somewhat  different  account  of 
the  phenomena  which  occur  in  the  Eustachian  tube  during  the  act 
of  swallowing.  According  to  his*  exi>eriments,  in  that  stage  of 
the  act  during  which  the  phar^^ngo-nasal  cavity  is  shut  off  by  the 
horizontal  elevation  and  tension  of  the  soft  palate  and  the  action 
of  the  superior  constrictor,  the  walls  of  the  tube  are  separated  and 
the  canal  is  opened.  At  that  moment  air  is  withdrawn  from  the 
tympanum,  and  the  membrane  becomes  concave,  or  moves  inwards. 
Immediately  afterwards  air  passes  in  the  opposite  dbection,  as 
a  result  of  the  elasticity  of  the  membrane  which  comes  into  play 
when  the  action  of  the  muscles  of  deglutition  is  suspended. 

*  Suite  d' Etudes  d:  Otologic,  De  T  Oreille,  p.  119  ^  $eq. 
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Besides  that  of  admitting  air  to  the  tympanum,  the 
Eustachian  tube  has  another  important  function,  vnz.,  that  of 
pro^^ding  for  the  escape  of  secretions  from  that  cavity.  The 
movements  of  the  cilia  are  directed  towards  the  pharynx ;  but 
the  opening  of  the  tube  is  near  the  roof  of  the  tympanum,  and 
therefore  unfavourably  situated  for  the  removal  of  secretion,  when 
only  moderate  in  quantity. 

A  description  of  the  mastoid  portion  of  the  temporal  bone  and 
the  mastoid  cells  will  complete  this  portion  of  the  subject. 

The  Xastoid  portion  of  the  temporal  bone  is  situated  behind 
the  meatus ;  it  contains  cellular  spaces  which  communicate  with 
the  tympanum,  and  are  lined  by  mucous  membrane  prolonged 
from  that  cavity.  Its  external  surface  is  convex  and  rough,  and 
presents  several  foramina,  one  of  which,  much  larger  than  the 
others,  is  situated  close  to  the  i)osterior  border,  and  serves  for  the 
passage  of  a  vein  to  the  lateral  sinus.  Behind  the  aperture  of  the 
ear  the  mastoid  portion  is  prolonged  downwards  into  a  nipple- 
shaped  projection — the  mastoid  process,  on  the  inner  side  of  which 
is  a  deep  groove,  the  digastric  fossa,  which  gives  attachment  to  the 
fjosterior  bellv  of  the  muscle  of  that  name.  On  the  inner  boundar^^ 
of  this  fossa  is  a  slight  groove  for  the  occipital  artery.  In  some 
sp>ecimens,  another  groove,  running  from  before  backwards,  divides 
the  mastoid  process  into  two  portions. 

The  outer  surface  of  the  mastoid  process,  and  especially  of  its 
posterior  part,  is  rough  and  perforated,  and  occasionally  so  incom- 
plete as  to  allow  the  cellular  structure  of  the  bone  to  become 
visible.     In  extreme  cases  of  this  kind  some  of  the  air-cells  o^n 
externally,  and  thus  establish  a  communication  between  the  tym- 
panum and    the   subcutaneous    tissues   of  the   mastoid   portion. 
Morbid  contents  of  the  mastoid  cells  might  thus  i)ass  to  the  side 
of  the  neck  and  occiput,  and  Gruber  *  states  that  he  has  often 
seen  emphysema  of  these  parts  result  from  injecting  air  into  the 
t\naipanum.     The  masto-squamosal  suture  sometimes  remains  un- 
ossiiied,  and  furnishes  another  outlet  whereby  purulent  contents 
of  the  tympanum  may  jmss  to  the  outside  of  the  cranium.     The 
internal  surface  of  the  mastoid  process  presents  a  deep  sigmoid 
groove   which    lodges   jmrt   of  the   lateral   sinusf :    the   mastoid 
foramen  opens  into  this  groove. 

*  Lehrhuch  der  Ohrenheilkundey  2  Aufl.  S.  26. 

t  For  purposes  of  description,  the  lateral  sinus  may  be  divided  into  two  partp. 
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The  mastoid  cells,  which  are  not  developed  till  after  puberty, 
communicate  with  the  tympanum  by  means  of  one  or  more 
openings  in  the  posterior  wall  of  that  cavity.  At  its  upper  part  is 
a  space  which  is  termed  the  recessus  e^ntymjianicus,  or  "  attic,"  and 
contains  the  larger  portion  of  the  incus  and  nearly  half  of  the  malleus. 
(See  p.  31).  This  space  extends  backwards  into  the  aditus,  and 
thence  into  the  mastoid  antrum,  the  upper  wall  of  which  is  directly 
continuous  with  the  roof  of  the  tympanum.  The  antrum  measures 
from  behind  forwards  about  12mm.,  and  from  above  downwards 
about  8mm. ;  but  its  size  varies  considerably  in  different  specimens. 
Its  floor  may  be  said  to  begin  at  the  spot  where  the  short  process 
of  the  incus  is  attached  to  the  posterior  wall,  with  which  it  forms 
almost  a  right  angle,  and  it  is  continued  downwards  to  the  com- 
mencement of  the  mastoid  process.  It  is  considerably  below  the 
level  of  the  opening  by  which  the  antrinn  communicates  with  the 
tympanum,  and  secretions  are  therefore  liable  to  accumulate  in 
this  passage.  The  roof  of  the  antrum  is  external  to  the  ridge  of 
the  superior  semi-circular  canal.  Its  external  wall  consists  of  the 
vertical  plate  of  the  squamous,  portion,  extending  downwards  from 
the  temporal  ridge.  This  plate  is  marked  off  from  the  mastoid 
by  the  masto-squamosal  suture,  which  is  wide  in  infancy  and 
occasionally  persistent  through  life.  It  runs  from  the  notch  at 
the  junction  of  the  parietal,  squamous,  and  mastoid,  obliquely  over 
the  mastoid  process,  behind  the  tympanic  ring,  and  either  (juite 
reaches  the  stylo-mastoid  foramen  or  stops  short  of  it.  The 
anterior  wall,  dividing  the  antnmi  from  the  inner  jmrt  of  the 
external  auditory  canal,  is  thin  and  sometimes  defective,  and 
secretion  has  been  known  to  escape  through  it  from  the  antinim 
into  the  external  ear.  The  inner  wall  of  the  antrum  is  located  at 
a  variable  distance  from  the  surface  of  the  skull,  the  variabilitv 
depending  upon  the  general  form  and  thickness  of  the  cranium 
and  the  size  of  the  antrum  itself  (Macewen).  The  walls  of  the 
antinim  present  many  openings,  of  various  forms  and  sizes,  com- 

The  first  extends  from  the  internal  occipital  protuberance  to  a  point  calletl  the 
atferion — i,e,,  the  spot  where  the  parietal,  occipital,  and  temporal  bones  meet. 
To  the  remainder  of  the  sinus,  extending  from  this  point  to  the  jugular  foramen, 
the  term  "  sigmoid  "  is  applied.  The  knee,  or  anterior  convexity,  of  the  sigmoid, 
is  generally  on  a  level  ifvith  the  upper  part  of  the  external  osseous  meatus.  The 
distance  between  the  latter  and  the  sigmoid  groove  varies  from  one  or  two  to 
thirteen  millimetres.  When  the  groove  advances  in  an  anterior  direction,  ic 
also  projects  nearer  to  the  external  surface  of  the  bone.  Its  breadth  varies 
from  a  quarter  to  three-quarters  of  an  inch. 
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municatiiig  with  the  mastoid  cells  and  with  similar  cells  in  the 
squamous  portion  of  the  bone.  The  mastoid  cells  may  be  divided 
into  two  sets,  one  extending  horizontally  backwards,  and  the  other 
do>*Tiwards  into  the  mastoid  process. 

Mr.  A.  H.  Cheatle*  points  out  that  the  antrum  is  a  definite 
part  of  the  middle  ear,  and  should  therefore  be  disassociated  from 
the  mastoid  process,  and  described  as  the  tympanic  antrum.  His 
reasons  for  making  this  alteration  are  as  follows : — The  antrum 
exists  at  birth,  whereas  the  mastoid  process  does  not  begin  to 
make  its  appearance  until  the  end  of  the  first  year,  when  it 
becomes  developed  from  the  mass  of  bone  below  and  behind  the 
cavity.  At  birth  the  antrum  is  large  enough  to  hold  a  small  pea, 
and  is  lined  with  the  same  membrane  as  that  covering  the  middle 
ear.  In  a  foetal  temporal  bone,  at  six  months,  a  recess  is  seen 
behind  the  incus,  continuous  with  the  inner  tympanic  wall, 
smooth,  and  slightly  overhung  by  the  posterior  jmrt  of  the 
tegmen  tympani,  which  anteriorly  forms  the  roof  of  the  middle 
ear.  This  recess  is  the  inner  wall  of  the  antrum,  and  is  converted 
into  a  cavity  by  the  juxtaposition  of  the  tegmen  to  the  posterior 
part  of  the  outer  plate  of  the  horizontal  portion  of  the  squama. 

The  number,  size,  and  contents  of  the  mastoid  cells  vary  con- 
siderably in  different  specimens.  Sometimes  the  cells  contain 
air,  and  occupy  the  whole  of  the  mastoid  process,  and  even  extend 
backwards  to  the  occipital  suture,  upwards  and  forwards  to  the 
root  of  the  zygomatic  process,  and  inwards  for  varying  distances 
along  the  petrous  portion.  They  thus  sun^ound  the  superior  and 
posterior  wall  of  the  osseous  meatus  and  a  large  portion  of  the 
labyrinth,  and  are  often  found  beneath  the  compact  tissue  of  the 
wall  of  the  jugular  fossa,  and  of  the  posterior  part  of  the  carotid 
canal.  In  another  class  of  cases  the  air-cells  are  confined  to  the 
base  of  the  mastoid  process,  the  remaining  jx)rtion  being  either 
compact  or  occupied  by  i*eddish  or  yellowish  diploetic  tissue 
containing  much  fatty  matter.  In  100  specimens  examined  by 
Dr.  Zuckerkandl,t  many  variations  were  found  in  the  proportion 
between  diploetic  and  pneumatic  mastoid  cells.  In  40  the  cells 
were  altogether  pneumatic ;  in  22,  completely  diploetic  as  far  as 
the  antrum ;  in  29,  the  apex  alone  was  diploetic ;  and  in  9  cases 
the  condition  of  the  lower  half  was  of  that  character,  while  the 

♦  Arekivei  of  Otology,  vol.  xxv.  No.  8,  1896. 

t  Mvnatiichrift  /.  Ohrenheilkunde,  Bd.  XIII.  1879. 
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Pee!l8  of  tlif  upper  half  contained  air.  In  rare  cases,  the  maetoiii 
process  has  a  single  cavity  in  its  interior  ;  but,  as  a  general  rule, 
there  are  many  cellular  spaceB,  either  communicating  with  each 
titlier,  or  shut  off  hy  iepta  composed  of  the  lining  membrane. 
p'  variations  are  found  to  exist  in  the  form  and  size  of  the 
;  those  contained  in  the  free  portion  of  the  mastoid  process 


Man,  AfiED  30,    (Gnbt 
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P«i.  miMlald  prcweBs. 

*Mwua!ly  the  largest,  (See  Figures  17  and  19.)  The  diSei-ences  in 
"if  tiiiniber,  size,  and  position  of  the  cells  in  different  specimens 
»rewp||  Qlo^rated  in  Figs.  16 — 20,  copietl  from  Gruber's  work. 

The  relatJonii  of  the  mastoid  cells  and  antnim  to  both  suH'aces 
if  ihe  boue  are  of  much  practical  importance.  On  the  dried  hone, 
li»  npper  part  of  the  rim  aun-ounding  tlie  meatus  often  presents 
*  tabeirle  or  spine  (the  s^iina  su^ira  meaium),  with  a  small  depres- 
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sion  above,  and  these  serve  as  guides  to  the  mastoid  antrum,  being 
immediately  superficial  to  it,  and  separated  from  it  by  compact 
and  spongy  osseous  tissue  about  6mm.  in  thickness.  The  outer 
layer  of  compact  bone  measures  only  2mm.,  the  remaining 
distance  is  occupied  by  spongy  tissue,  bounding  minute  pneumatic 
cells.  A  horizontal  line  directed  backwards  from  the  tubercle  is 
always  above  the  level  of  the  floor  of  the  antrum.  The  line  of 
attachment  of  the  auricle  runs  about  15mm.  behind  the  tubercle, 
and  an  opening  into  the  antrum  from  behind  this  line  must  take 
an  oblique  direction  foi'\N'ards  and  inwards.  If  made  perpendicu- 
larly to  the  surface  it  will  impinge  upon  the  sigmoid  groove,  the 
bone  being,  on  an  average,  7Jmm.  thick  at  this  part.  This 
measurement,  however,  is  subject  to  great  variations ;  Schwalbe 
states  that  it  has  been  found  as  low  as  2mm.,  and  as  high  as 
15mm. 

According  to  Dr.  Mace  wen,*  the  mastoid  antrum  may  be 
reached  by  an  opening  made  at  the  base  of  the  triangle  formed  by 
(a)  the  posterior  root  of  the  zygoma  running  somewhat  horizon- 
tally above,  (h)  the  portion  of  the  descending  plate  of  the 
squamous  which  forms  the  arch  of  the  osseous  part  of  the  external 
auditory  meatus  below,  and  (c)  a  base  line  uniting  the  two,  dropped 
from  the  former  on  a  level  with  the  posterior  border  of  the  ex- 
ternal auditory  meatus.  The  apex  of  this  triangular  depressed  area 
points  forwards.  When  the  descending  plate  of  the  squamous  has 
been  penetrated  through  the  supra-meatal  triangle,  the  antrum  is 
exposed  near  the  passage  communicating  with  the  tympanum,  the 
average  distance  of  its  deepest  part  from  the  external  surface  of 
the  skull  being  three-quarters  of  an  inch. 

The  thickness  of  the  osseous  lamella  on  the  outer  surface  of 
the  mastoid  portion  varies  considerably.  The  upper  part  is 
generally  thicker  than  the  lower,  and  the  apex  is  more  compact 
than  the  part  immediately  above  it.  In  some  specimens  the  layer 
of  lx)ne  is  almost  as  thin  as  paper,  and  yields  to  very  slight 
pressure.  The  openings  often  found  on  the  surface  are  in  part 
the  remains  of  the  unossified  masto-squamosal  suture,  and  in  part 
the  results  of  absorption  of  the  osseous  tissue.  In  children,  the 
permanence  of  the  fissure  may  be  a  matter  of  importance,  inas- 
much as  the  connective  tissue  occupying  the  chink  might  allow 
inflammation  to  extend  outwards  from  the  tympanic  cavity.     In 

*  Pyogtnie  Diteaset  of  the  Brain  and  SpiiuU  Cord,  p.  9. 
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the  adult  bone,  remains  of  the  fissure  are  far  less  common ;  they 
are  found  in  about  2  per  cent,  of  all  cases.  In  the  internal 
osseous  lamella  covering  these  cells,  there  are  two  spots,  where 
either  apertures  or  cracks  sometimes  exist,  or  the  ciiist  is  found  to 
he  extremely  thin.  One  of  these  is  situated  in  tlie  layer  of  bone 
continued  from  the  roof  of  the  tympanum  to  that  of  the  mastoid 
antrum.  This  layer  is  sometimes  perforated  by  several  minute 
apertures.  Similar  openings  are  occasionally  seen  in  the  thin 
osseous  lamella  which  separates  the  sigmoid  sinus  from  the 
posterior  mastoid  cells.  Some  of  these  openings  are  traveled  by 
minute  veins,  forming  a  communication  between  the  sinus  and  the 
antrum.  Suppuration  within  the  mastoid  process  may  cause 
necrosis  of  this  shell  of  bone,  with  phlebitis  of  the  sinus  as  a 
further  i-esult.  Occasionally  the  osseous  partition  is  defective,  the 
wall  of  the  sinus  being  then  separated  from  the  cells  by  a  layer 
of  fibrous  membrane  (Macewen). 

The  mastoid  antrum  and  cells  are  lined  by  a  veiy  thin  mucous 
membrane  which  is  closely  connected  with  the  periosteum. 
Minute  bands  and  threads  of  membrane  stretch  across  and  sub- 
divide many  of  the  pneumatic  cells,  so  that  the  openings  between 
the  cells  appear  smaller  than  in  the  dried  bone.  In  a  few  cases 
the  openings  between  the  mastoid  cells  and  antrum  have  been 
found  closed  by  mucous  membrane.  The  epithelial  layer  consists 
of  non-ciliated  pavement  cells.  Dr.  Macewen  states  that  the 
lower  mastoid  cells  **are  not  connected  with  the  antrum  by  a 
mucous  layer,  yet,  in  the  presence  of  molecular  disintegration, 
the  intervening  structures  are  destroyed,  and  the  contents  of  the 
upper  mastoid  cells  and  the  antrum  penetrate  into  the  lower  ones, 
which  become  filled  with  granulation  tissue  and  putrid  pus." 

FimctioDB  of  the  Xastoid  CeUs. — Little  is  kno^\TL  with  regard  to 
the  physiological  significance  of  the  mastoid  cells.  According  to 
some  physiologists,  the  differences  in  the  size  and  contents  of 
these  cells  would  seem  to  indicate  that  they  do  not  subserve  any 
very  important  purposes  in  connection  with  hearing.  They  may, 
however,  be  regarded  as  supplementing  the  capacity  of  the  tym- 
panum, which  must  not  fall  beyond  a  certain  limit,  if  variations 
.  in  pressure  of  a  given  amount  are  to  produce  coiTespondiug 
vibrations  of  the  membrana  tympani.  If  the  tympanum  were 
reduced  in  size,  slight  excursions  of  the  membrane  would  cause 
considerable  expansive  power  of  the  contained  air,  and  any  further 
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increase  in  the  vibrations  would  be  thereby  checked.  Moreover, 
for  the  reception  of  low  notes,  the  tjinpanum  must  be  of  a  certain 
depth  and  capacity,  and  hence  the  additional  space  furnished  by 
the  mastoid  cells  may  be  of  considerable  importance  so  far  as  these 
tones  are  concerned.* 

*  Buniett*8  TreatiM  on  the  Ear,  p.  118. 


CHAPTER  III. 

THE   EXAMINATION  OF  PATIENTS  SUFFERING  FROM  AURAL 
AtTECTIONS.       GENERAL    SYMPTOMS   AND    CAUSES. 

Inyestigation  of  History  of  Case — Points  to  be  Ascertained — Influence  of 
Age,  Occupation,  and  Surroundings— Duration  of  Symptoms — 
Injuries  as  a  Cause — Previous  Diseases — Hereditary  Predisposition 
— Pain  as  a  Symptom — Discharges  from  the  Ear — Vertigo — Sub- 
jective Auditory  Sensations. 

In  order  to  amve  at  a  conclusion  with  regard  to  the  nature  and 
probable  courae  of  many  affections  of  the  ear,  it  is  necessary  to 
examine  not  only  the  organ  itself,  but  the  general  condition  of 
the  patient,  and  to  make  inquiry  into  his  previous  history  and 
any  subjective  symptoms  of  which  he  may  complain.  Morbid 
conditions  of  the  ear  may  give  rise  to  symptoms  in  other  parts  of 
the  body,  while  diseases  of  other  organs  may  be  the  real  cause  of 
f^ymptoms  manifesting  tliemselves  in  the  ear.  Affections  of  the 
circulatory  organs  and  of  the  nervous  centres  are  often  associated 
with  subjective  auditory  sensations,  in  the  absence  of  any 
discoverable  changes  in  the  ear  itself. 

In  the  investigation  of  the  history  of  the  case  it  is  w^ell  to 
allow  the  patient  to  tell  his  own  story,  so  far  as  it  is  possible  for 
him  to  do  so.  In  dealing  with  children,  the  information  must,  of 
course,  be  obtained  from  those  in  charge  of  them.  Too  many 
4|ue8tions  are  apt  to  mislead  a  |)atient,  and  to  cause  him  to 
describe  symptoms  not  connected  with  his  ailment.  It  is 
obviously  desirable  to  conduct  the  examination  in  a  regular 
manner,  asking  questions  in  a  definite  order,  and  carefully  noting 
down  the  answers. 
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The  following  are  the  priiiciiial  pointis  on  whit^i  iiifoniittti 
sliould  be  obtaiHwi  from  tlie  patient : — 

1.  Age,  ocL'Upatioii,  habits,  and  |i!at;e  of  residence. 

2.  The  duration  of  the  complaint,  the  circumstances  uni 
\s-hich  it  first  appeared,  and  it«  course. 

3.  The  general  health  of  the  patient,  with  especial  reference 
any  dieeaseu  from  which  he  may  have  suffered,  e.ij..  scarlatii 
diphtheria,  measles,  whooping-cough,  mumps,  influenza,  syphili 
throat-affectiona,  &c. 

4.  The  occurrence  of  any  aural  affection  among  members 
hie  family. 

5.  Tfie  nature  of  previoua  treatment  (if  any)  of  the  aui 
affection. 

6.  The  influence  of  external  conditions,  e.i/.,  changes 
weather,  &c.,  ujwu  the  deafness  and  other  symptoms. 

7.  The  presence  oi-  absence  of  pain,  giddiness,  and  nois 
the  eai-s,  the  [)atient  being  invited  to  describe  minutely 
sensations  of  this  kind. 

8.  Discharges  from  the  ear  at  any  time  noticed  ;  their 
duration,  quantity,  and  character,  and  whether  connected  or  not 
with  i>ttin  or  any  other  symptom. 

The  age  of  the  patient  determines  to  some  extent  the  nature  of 
the  complaint,  and  is  irnjiortant  in  connection  with  the  prognosis 
and  ti-ealment.  Children  are  e8i)ecially  liable  to  suffer  from 
inflamniatorj-  affections  of  the  tym]>anum  as  a  result  of  tlW! 
extension  of  morbid  processes  fi-om  the  naso-phai^'nx.  and 
frequent  occun-ence  of  measles  and  scarlatina  among  y 
subjects  accounts  for  their  greater  liability  to  aural  disi 
Between  twenty  and  forty  years  of  age,  chronic  catarrhal 
suppurative  affections  of  the  middle  ear  are  very  frequent. 
later  life,  these  affections  become  less  common,  and  chronic 
adhesive  catarrh  is  tJie  complaint  most  often  met  with.  In  old 
age  tbe  f'l-equency  of  aural  diseases  is  again  inci-eaaed ;  the  tyni- 
{kanuni  is  often  the  seat  of  chronic  inflammatoiy  pi 
actiompanitil  by  thickening  of  the  lining  membrane  and 
of  the  articulations  of  the  ossicles.  The  auditory 
otJier  nerves  of  special  sense,  is  apt  to  become  less  sensitive 
advancing  yeai's.  As  a  general  rule,  affections  of  the  ear  in 
I>eople  are  less  amenable  to  treatment  than  similar  dii 
young  subjects. 
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The  following  are  the  pniu'i|Hkl  resulte  of  Bezold's*  investiga- 
tions loiiceniiijfr  thi'  avu-i-agf  hearing  jjower  of  the  aged;  they 
an;  bluecl  on  an  exam iiiat  ion  of  200  persons  over  fifty  years  of  age. 
From  the  sixtieth  year  onwards  there  is  not  only  a  successive 
(Wreaee  in  the  number  of  those  with  nearly  nornial  hearing,  but 
also  a  successive  increasi:'  in  tiie  degree  of  the  deafness.  The 
female  sex  in  old  age  in  less  able  than  the  male  to  resist  those 
influeiifes  which  cause  a  high  degree  of  deafness.  Tlie  frequency 
of  deafness  in  old  age  is.  to  a  great  extent,  explained  by  the  Fact 
that  the  various  seijueliB  of  foiiiier  inflammatory  processes  are 
int.' reus: ugly  numerous  from  ihe  liftieth  year  onwards. 

Ocoupatioiu,  habiti,  and  aurroundinga  often  play  a  decided  part 

in   the   causation   of  aumi   afleLticnis,  and   exercise  considerable 

influence  on  their  course.     In  one  category  may  be  grouped  those 

ocrnpations  which  involve  constant  exposure  to  the  vicissitudes  of 

rW  weather:  and  in  another,  those  in  which  the  auditory  nerve  is 

liable   to   bf   excited  and  irritated   by  loud  and  siidden  noises. 

Thus  catarrhal  affections  of  the  ear  are  somewhat  frecjnent  among 

» garilcners,  coachmen,  and    fishermen ;  while    deafness   caused    by 

niralysia  of  the  auditory  nerve,  and  marked  subjective  auditory 

■iBngatians,  are  often    noticed   among   blacksmiths,  chain  makers, 

Itoopere,  and   engine-drivers.     With  i-egard  to  *urrov.ndiiuj»  and 

Ho'n't*,  it  is  well  known  that  the  development  and  course  of  many 

Bmal  affections  are  much  inUuenced  by  the  patient's  circumstanceit. 

H^oor  people  living  in  cold  damp  localities  are  much  more  prone  to 

Baffrr  from  catairlial  nSections  of  the  ear  than  tliose  who  are  more 

BimaraVity  situateil,  and  the  progress  of  sucli  complaints  is  apt  to 

Kr  affected  in  a  corresponding  manner.     With  regai-d  to  diet  and 

K|ii«m/  mode  of  Uvwj,  it  is  certain  that  the  immodei'ate  use  of 

■dcohol  tends  to  aggravate  many  diseases  of  the  ear.     A  stniilai' 

■tatement  may  be  made  with  reference  to  tobacco,  which  some- 

^pnies  causes  severe  and  obstinate  tinnitus  and  marked  diminution 

Bf  hearing  power.     In-itation  and  drjmess  of  the  naso-pharj-nx  is 

■noiher  prejudiiial  t-ffetrt ;  the  toliacco  smoke  may  also  jMifO  into 

^Uke  Ivmjiainini  and  produce  a  similar  condition. 

■      Dorfttion  of  the  Complaint. — The  statements)  of  the  patient  oi- 

WftB  frimds  with  regai-d  to  the  dutation  of  the  complaint  must  be 

HkivfaUy  sifted,  inasnnicli  as  the  early  stages  of  many  diseases  of 

^he    NU*    are    unattended    hy   jaiii   or  any   marked  disorder   of 
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I'liiK'tioti,  atid  ai-e  then-foif  apt  to  be  unnoticed.  When 
complaint  is  unilateral  its  origin  is  less  likely  fo  be  observed,  foi 
the  healthy  ear  may  be  equal  to  the  ordinarj"  requirementB  of  the 
patient.  Many  people  fail  to  notice  any  difference  in  their 
hearing  power  until  marked  impairment  has  occurred ;  it  is  only 
when  they  are  imable  to  hear  their  fnenda'  coiivereation,  or  when 
tinnitus  becomes  troublesome,  that  their  attention  is  dii-eot^d  to 
the  state  of  the  faculty  in  question.  Morbid  elianges  requiring 
months,  or  even  years,  for  their  development  are  not  infrequently 
detected  in  ]>atient8  who  assert  tltat  their  complaints  are  of  quite 
recent  origin. 

Ii^nries. — If  any  injury  to  the  ear  be  mentioned  by  the  pati 
hn  nature  should  be  carefully  investigated.  Blows  on  the  side 
the  head  have  been  known  to  cause  ruptui-e  of  the  membrana 
tympani,  and  the  complaint  described  as  lieeniatoma  auris  is  often 
due  to  this  cause.  Severe  injuries  to  the  skull  may  involve  the 
petrous  portion  of  the  temporal  bone,  and  cause  hsemorrhage  into 
the  middle  oi'  internal  ear,  besides  rupture  of  the  membrane.  The 
latter  injury  is  sometimes  due  to  concussion  resulting  from 
explosion  of  gunpowder,  but  instances  of  this  kind  are  not  so 
conunon  as  is  generally  supposed.  In  the  cases  that  have  been 
i-ecorded  there  has  probably  been  some  antecedent  affection  of  the 
tympanum  or  Eustachian  tube,  preventing  the  free  circulation  of 
air.  A  rare  cause  of  rupture  of  the  membrane  is  the  force  of 
condensed  air  to  which  men  working  in  caissons  are  exposed. 
Foi-eign  bodies  passed  into  the  meatus  may  injure  the  membrane 
and  set  up  inflammation  of  the  tympanum.  Affections  of  the 
meatus  are  not  infrequently  due  to  the  patient's  ovn\  effort*  to 
cleanse  the  part,  or  to  relieve  initation,  and  not  a  few  serious 
lesions  have  been  caused  by  unskilful  attempts  to  remove  foreign 
bo<lies. 

Frerioas  UlneBses. — Direct  questions  should  be  put  with  reganl 
fo  any  previous  diseases  from  which  the  patient  may  have  suffere<l. 
Thus,  it  is  often  necessarj'  to  ask  whether  he  has  ever  had 
scarlatina,  measles,  influenza,  typhus,  tyjihoid.  small-jiox.  ur 
syphilis,  and  whether  he  is  liable  to  attacks  of  sore  throat.  (The 
coinieetion  lietween  diseases  of  the  throat  and  tJiose  of  the  ear  will 
l>e  fully  discussed  in  a  subseqiient  chaiiter.)  It  must  also  be 
remembei-ed  that  aui-al  affections  are  often  connected  with  tuber^rle^ 
less    frequently  with    rheumatism    anil    gout,  with    inHanimali 
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affections  of  the  lungs,  and  with  chronic  disorders  of  the  heart  and 
kidnevs.  In  another  class  of  cases,  the  cause  of  the  aural  affection 
is  to  be  found  in  some  cerebral  lesion,  such  as  meningitis,  tumours 
of  the  brain,  haemorrhage,  &c. 

Hereditary  Predisposition  to  aural  diseases  is  sometimes  tmce- 
able,  the  affection,  however,  not  being  always  the  same  in  the 
parent  and  offspring.  Thus  in  the  case  of  a  child  suffering  from 
purulent  inflammation  of  the  tympanum,  it  may  be  found  on 
inquiry  that  the  father  is  the  subject  of  chronic  adhesive  catarrh. 
A  tendency  to  cataiThal  affections  of  the  throat  is  often  noticed 
among  members  of  the  same  family.  Of  500  cases  of  middle  ear 
disease,  investigated  by  Bezold,*  the  influence  of  heredity  was 
traceable  in  43  per  cent.,  and  in  28  per  cent,  among  381  patients 
suffering  from  diseases  of  the  internal  ear.  Atavism  is  not 
infrequent;  and  even  where  marked  tendency  exists,  the  aural 
affection  may  be  found  only  in  a  few  members  of  the  same  family. 
Heredity  plays  a  very  important  })art  in  the  causation  of 
congenital  deafness ;  this  fact  will  be  fully  discussed  in  a 
•subsequent  chapter. 

Xztemal  Conditions. — It  is  desirable  to  ascertain  whether  the 
complaint  is  influenced  by  certain  external  conditions ;  such,  for 
example,  as  changes  of  weather.  Catarrh  of  the  tjrmpanum  is 
always  made  worse  by  exposure  to  cold  and  damp,  and  the  patient 
should  therefore  be  directed  to  avoid  these  injurious  influences  as 
far  as  possible.  ExjK)sure  to  cold,  wind,  and  rain,  is  often  assigned 
as  the  cause  of  the  aural  affection,  and  if  the  latter  has  ideally 
come  on  immediately  after  such  exposure,  the  statement  may 
prove  to  be  correct.  The  cold  may  act  directly  upon  the  ear,  or 
may  affect  the  naso-phaiynx  and  the  Eustachian  tubes.  The 
entrance  of  cold  water  into  the  meatus,  as  in  sea-bathing,  is 
liable  to  cause  inflammation  not  only  of  the  external  ear,  but 
also  of  the  tympanic  membrane  and  tympanum. 

The  etiology  of  diseases  of  the  labyrintli  requii'es  to  be 
minutely  discussed;  its  consideration  will  be  deferred  until  the 
last  section  of  this  work  is  reached. 

Fain  as  a  Symptom. — When  the  patient  complains  of  pain  he 
should  be  questioned  as  to  its  character — whether  it  is  continuous 
or  periodic,  and,  if  the  latter,  at  what  time  it  comes  on.  Other 
points  in  connection  with  pain  are  its  limitation  to  the  ear,  or  its 

»  Jfunch,  Med.  Woch.,  1887,  Nr.  28. 
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railiation  to  other  parts,  such  as  the  side  or  back  of  the  head.  I 
tliroat,  and  the  iiaao-pliar}nix.  Inquinj-  sliould  also  be  made  a 
whether  the  pain  its  aggravat«d  by  coughing,  swallowing,  move- 
ments of  the  head,  and  by  pressure.  Pain  is  often  absent  in  cases 
of  chronic  inflammation  of  the  meatus  and  tympanum.  It  is 
nearly  always  severe  in  acute  |»urulenl  inflanmiatioa  of  tlie  tym- 
panum, before  the  membrane  has  given  way  or  been  punctured. 
Its  intensity  varies  in  difierent  cases  of  the  same  disease,  and  is 
Bometimea  very  slight,  even  where  cousiderable  destruction  of 
tissue  has  taken  place.  Examples  of  this  kind  are  seen  in 
tuberculous  subjects.  PatientiS  frequently  complain  of  a  feeling 
of  irritation  on  or  below  the  floor  of  the  meatus  at  its  inner  end, 
and  expi-ess  the  wish  to  be  able  to  scratch  the  spot.  This 
irritation  is  due  to  granular  pliarjngitis ;  tlie  oflendiiig  granu] 
or  more  fi-equently  a  thickened  band  of  tissue,  being  situate 
behind  the  posterior  pillar  of  the  fiiuces. 

Diiohargea  from  the  Ear  aiv  generally  caused  by  morbid  con- 
ditions either  of  tlie  meatus  or  the  tj-nipanuni.  In  a  small  pi-oiwr- 
tioH  of  cases,  they  are  due  to  lesions  of  the  internal  ear  or  of  the 
intraci'anial  structure*.  They  vai-y  in  quantity,  colour,  consist- 
ence, and  other  peculiarities.  Regarded  as  sjnnptoms,  they  may 
be  divided  into  three  classes:  (1)  discharges  consisting  of  mucus, 
sei-uui,  and  pus;  (2)  blood,  either  alone  or  combined  with  more 
or  less  mucus,  &c.  ;  (3)  cerebro-spinal  fluid  and  cerebral  sub- 
stance. Several  of  these  ingredients  are  ofttn  commingled ;  it 
will  herp  be  sufficient  to  indicate  their  ]>ossible  sources. 

Discharges  of  serum  and  pus  from  the  external  meatus  may  be 
due  to  local  causes,  e.;/.,  eczema  and  suppurative  inflammation, 
either  diffiised  or  circumscribed  ;  but  the  pus  may  conie  fi'om  a 
parotid  abscess,  or  fi'om  a  suppurating  l_\iuphatic  gland  in  the 
neighbourhood  of  the  ear.  In  a  few  cases,  a  cerebral  abscess  lias 
been  found  to  communicate  with  the  external  meatus. 

The  tympanum  is  the  most  frequent  source  of  aural  dis- 
charges, which  pass  into  the  meatus  through  a  jierforation  in  the 
membrane,  and  in  rare  cases  through  oi>enings  in  the  walla. 
Such  discharges  may  consist  of  mucus,  serum,  pus,  or  blood ;  or 
of  several  of  these  constituents  in  varj-ing  proiMrtions.  The 
quantity  varies  gi-eatly  in  different  ceases,  and  in  the  same  case 
at  diflei-ent  times ;  it  may  amount  only  to  a  nieiw  trace,  or  it 
may   be   very   profuse,   and    bet«een    thejse   e.xtivmes   there  i 
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maiiv  intermediate  degrees.  The  consistence  also  varies  greatly ; 
sometimes  the  discharge  is  thin  and  watery,  and  sometimes 
thick  and  semi-fluid.  The  colour  depends  mainly  upon  the 
amount  of  blood  and  pus  respectively.  When  these  are  absent, 
the  discharge  may  be  almost  colourless.  Bluish  and  greenish 
tinte  are  noticeable  in  some  cases.  The  discharge  may  present 
other  peculiarities :  thus  its  odour  is  sometimes  very  unpleasant ; 
and  it  sometimes  causes  great  initation,  and  even  suppuration  of 
the  walls  of  the  meatus.  The  pus  from  a  cerebral  abscess  may 
find  its  way  into  the  tympanum,  and  thence  into  the  meatus. 

The  length  of  time  during  which  a  purulent  discharge  may 
continue   to   escape   is    very   indefinite.      Intermissions   and   re- 
missions are  the  general   rule   in   chronic   cases  of  middle   ear 
suppuration.     The  author  has  met  with  one  case  in  which  the 
discharge  was  said  to  have  been   present  continuously  for  fifty 
years,  and  another  in  which  it  was  stated   to  have  existed  for 
forty-seven  years.     In  both  cases  a  complete   cure  was  effected 
after  six  weeks'   treatment   with   an   antiseptic   lotion   and   dry 
boric  acid.      In   the   former  case   eighteen  months   has   elai)sed 
without  recurrence  of  the  discharge,  and  in  the  latter,  ten  years. 
The  risks  associated  with  chronic   discliarges  from   the   middle 
ear  will  be  fully  discussed  in  subsequent  chapters.* 

Vertigo. — The  inquiry  should  further  extend  to  other  signs  of 
nervous  disorder:  the  occurrence  of  vertigo  should  be  inquu'ed 
into,  and,  if  complained  of,  its  characters  should  be  ascertained, 
whether  continuous  or  paroxysmal,  whether  excited  by  any  special 
cause,  and  whether  accompanied  by  vomiting. 

The  Condition  of  the  NervouB  Apparatus. — The  condition  of  the 
auditory  apparatus  is  the  next  subject  for  investigation,  and 
two  sets  of  symptoms,  viz.,  subjective  sertsatiam  of  heariruj  and 
im^Kiired  iTercepiion  of  sounds,  remain  to  be  considered. 

Subjective  Sensations. — ^The  patient's  own  statements  are,  of 
course,  the  only  guide  with  reference  to  subjective  auditory  sen- 
sations, and  are  not  always  to  be  depended  upon.  The  character, 
duration,  and  apparent  place  of  origin  are  the  main  points  to  be 
investigated   in  connection  with  these  phenomena.      They   maj' 

•  Further  iiLformatioii  on  the  important  subject  of  discharges  from  the  ear 
will  be  found  in  the  chapters  dealing  with  Aural  Catarrh  and  Suppuration. 
Haemorrhage  from  the  Tympanum  and  the  Escape  of  Cercbro-spinal  Fluid  are 
described  in  Chapter  XXXVI. 
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t'u-fxiat  with  more  or  less  deafness,  both  complaint*  ha^'iq 
(.■onie  oil  simultaneously,  or  they  may  exist  alone.  Sometimes 
they  are  followed  by  deafness;  in  other  cases  a  reversed  oi-der 
of  aequence  is  described.  Many  various  expressions  are  used  by 
patients  to  describe  their  sensations.  Thus  the  sounds  heard 
are  said  by  diffei'eut  sufferers  to  resemble  the  ticking  of  a  clock, 
the  ringing  of  a  bell,  the  whistling  of  a  steam  engine,  the 
bubbling  of  water,  the  roar  of  tJie  wind,  the  rattle  of  machinei^% 
the  hunnuing  of  bees,  &<z.  Musical  sounds  variously  combined, 
the  sounds  of  instrunieiits  and  of  voices,  the  cries  of  animals, 
the  singing  of  bii-ds,  the  buzzing  of  winged  insects,  and  a  vast 
number  of  other  sounds  are  declai-ed  to  be  perceived  in  the 
absence  of  any  objective  cause.  Patients  are  apt  to  exhaust 
their  vocabulary  in  attempting  to  describe  their  Hensatious,  and 
not.  infre<[uently  assert  that  they  ai-e  unable  to  compare  them 
witii  any  recognised  sounds. 

Li  some  instances  the  sounds  are  continuous,  the  patients 
declaiming  that  they  are  always  conscious  of  them  during  their 
waking  lioui-s;  in  other  j^rsons  the  sensations  are  troublesome 
only  at  intervals.  In  the  former  class,  the  intensity  of  the  sound 
is  apt  to  vary  from  time  to  time.  Sometimes  various  kinds  of 
sounds  are  perceived  simultaneously,  and  sometimes  in  succession. 
The  intensity  of  the  sound  is  often  affected  by  the  position  of  the 
head,  being  sometimes  inci^eased  and  sometimes  diminished  when 
the  patient  is  lying  do«Ti,  In  the  former  case  the  sensation  may 
be  so  intense  as  to  prevent  sleep  and  to  cause  great  distress, 
Inquiiy  should  be  made  as  to  the  time  at  which  the  sensation  was 
firet  experienced,  whether  it  preceded,  accompanied,  or  followed 
any  other  com|>laint  of  the  ear  from  which  the  patient  may  be 
suffering,  and  whether  any  alteration  has  taken  place  in  the 
Mcverity  of  the  syni])toni  as  a  i-esult  of  treatment  or  otherwise. 

The  locality  to  which  the  sounds  are  referi-ed  is  another  point 
on  which  inquiry  should  be  made.  In  most  cases  the  sounds 
appear  to  oi-iginate  in  one  or  l)otli  ears ;  sometimes  they  are 
Inferred  to  the  head  generally,  or  to  some  i)articular  portions  of 
it — e.^.,  the  occiput,  or  vertex.  In  another  class  of  patients,  the 
sound  apjiears  to  come  from  some  point  outside  the  head,  its 
direction  being  always  the  same,  or  varj'ing  from  time  to  time. 

In  all  cases  in  which  sensations  apparently  subjectiv'e  ars 
complained  of,  the  surgeon  should  ascertain  whether  any  c 
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cause  is  present.  It  sometimes  liappens  that  the  noises  can  be 
heard  by  other  persons ;  in  such  a  case,  they  depend  upon  patho- 
logical conditions  in  the  interior  of  the  ear,  or  in  the  Eustachian 
tube.  Abnormal  action  of  the  muscles  of  the  latter  structure 
and  of  those  of  the  ossicles  may  also  cause  some  of  these  sounds. 
Further  details  with  regard  to  subjective  sensations  and  various 
modifications  of  the  function  of  hearing  will  be  given  in  the 
chapters  on  Affections  of  the  Auditor}'  Nerve. 

Having  thus  obtained  as  clear  an  account  of  the  symptoms 
as  the  patient  is  able  to  give,  the  condition  of  the  external  ear, 
t^Tiipanic  membrane,  and  tympanum,  and  the  amount  of  hearing 
power  should  next  be  investigated.  The  next  chapter  will  be 
<levoted  to  a  consideration  of  the  methods  of  examination. 


CHAPTEK   IV. 


THE   EX.V1IIXATI0X    OF    THE    EAR    AMI  DETERMINATION  OP 
THE   IIEAUINO-WWER. 


Examination  of  the  Ear^Sourcee  of  Light— Mirrors — Use  of  Specula— 
Brunton'fl  AuriBoope^Other  Forms— Methode  of  Using — Points  to 
be  Noticed — Tlie  Membrana  Tympani,  Normal  Appearance — Paris 
Seen  Through  it — Tlie  Cone  of  Light— Mobility  of  Membrane— I ise 
of  Siegle'H  Speculum— Mvia ion  of  the  Membrane  into  Quadrants- 
Determination  of  Hearing-Power— Use  of  the  Watch- Formula  for 
Itegistering  Hearing-Power— Bone-Conduction— PoUfcter's  Aeou- 
— Huffhea'  Sonometer— Testing  with  High  Notes— Gal  ton's 
Whistle— The  Tun ing-Fork— Number  lte<juisitc— Speech  as  a  Test 
of  Hearing— Methods  to  be  Adopted— Whispered  Speech— Te.sts 
for  Bone-Conduction — Use  of  the  Watch,  Tuning-Forks — Weber's 
Esperiment — Tuning-Forks  with  Clamps — Rinne's  Experiment — 
Value  of  Testa— Ciruber's  Modification— Cello's  Method-  _■ 


A  CAHKKUL  examination  of  the  acieseible  ])arts  of  the  ear  is  ^B 
iliwpensable    for    the    correct    diagnosis    and    ti-eatnient    of   aural 
rliseasea ;  and  the  present  cliapter  wiW  i-ontain  a  «!escription  of  the 
iimniier  in  which  such  an  examination  is  to  be  conducted  in  all  its 
ilftails. 

niumiuation  of  the  Accessible  Farts  of  the  Ear.— 

The  first  retjuiait-ii  id  good  light,  and  oiflinaiy  daylight  i-eflected 
fiom  whit«  clouds  is  often  sufficient;  but  in  dull  weatlier  an 
nttificial  suljstitute  is  always  neceseary.  For  a  fixed  light  either 
fpis  01-  the  electric  light  is  very  suitable,  and  for  occasional  rise  a 
jKiwerful  mineral  oil  lamj)  anawei-s  the  purpose  well.  For  gas.  the 
modifications  of  Mackenzie's  llack-Movement  I^anip  (Figs.  21  and 
22),  introduced  by  the  author  in  1678,  will  l)e  found  to  be  verj- 
itmvenient,  and  Messrs.  Mayer  &  Meltzer  have  so  arranged  the 
liiaoket  that  it  can  1*  screwed  into  a  wall  as  well  as  used  in  the 
blaiidani  form  abown  in  (be  figiiiv.     The  oiiler  ai^bestos  cjrlil 
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EHhown  in  Fif,'.  22  should  be  fixe<l  so  Miat.  an  interval  of  not  less 
Ith&n  three-cjnartera  of  an  inch  may  exist  between  it  and  the  metal 
ft  chimney.  An  incandescent  fjas  burner,  fitted  to  a  bracket  of  this 
I  Itind,  is  far  prefemble  to  electric  light ;  its  illumination  is  as  good 
9  tlie  latter,  and,  moreover,  it  enables  mirrors  and  specula  to  be 
I  vanned  without  the  inconvenience  of  having  a  spirit  lamp  i'or  thia 


1  purpose.     Tlie  light  emitted  will  be  considerably  increased 

f  iJi*  interior  of  the  chimney  be  kept  whitened  by  painting  it 

I  oxide  of  zinc,  made  into  a  thin  paste  with  water.     I'or  an 

lie  light  it  is  best  to  have  the  lamp  fixed  at  the  end  of  tlie 

pid  arm  of  a  similar  rack-movement  apparatus,  and  connected 

-*ls  with  liie  wiivs  nitached  to  the  wall. 
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During  Hie  last  twenty  yenrw.  tlie  autltor  has  used  t.lie  portable 
mineral  oil  lamp  (Figa.  23  and  24),  wliicli  he  was  led  to  devise 
after  finding  that,  the  portable  lamps  sold  by  instrument  makers 
were  practically  useless,  and  did  not  give  Hufficient  light  to  enable 
a  thorongli  examination  of  the  throat,  nose,  and  ear  to  be  made. 
Fig.  24   shows   the   meta!   caji   serewefl   on   to   the   top   of  the 
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i-eservoir  ready  for  travelling.  To  pivvent  the  oil  from  eplaehing 
out  of  the  resenoir,  its  surface  should  Iw  entii-ely  covei-ed  with 
segments  of  a  cork,  each  about  a  quarter  of  an  inch  in  tJiicknees. 
and  Bulx!ivide«l  into  pieces  about  the  size  of  a  jiea.  With  the 
reservoir  only  three  partial  full,  and  the  oil  entirely  covered  with 
pieces  of  cork  of  the  siiie  mentioned,  the  oil  will  not  leave  the 
reservoir  unless  tln<  lamp  is  overturned.     In  this  event  the  leather 
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washer  between  the  cap  and  the  top  of  the  reser^'oir  will  pi-eveiit 
the  oil  from  escaping  Ix-yoiul  the  cap,  if  the  latter  has  beeu 
properly  screwed  down.  The  dimensions  of  the  lamii  ai-e  or 
follows:  Height  of  rewrvoir,  2J  inches;  diameter  of  reservoir, 
■t  inches;  hreaflth  of  wi<^k.  H  inches;  total  height  of  lamp,  with 
cap  affixed,  G  inches.  The  awljestos  shield  on  the  leff-lmnd  side  of 
Fig,  23,  as  it  is  viewed  frani  the  front,  protects  the  |>atient's  face 
fi-orn  the  light  and  heat  of  the  lamp.  It  may  be  made  circular, 
with  an  ojiening  in  front  to  tmnsmit  the  light,  or  Ijent  to  about 
three-quarteis  of  a  circle  and  fitted  with  a  i-eflector.  A  flannel 
Img  lined  with  wadding  enables  the  chimney  to  be  carried  with 
additional  safety,  and  allows  of  its  being  handled  when  hot.  Tlie 
I.iniji  is  made  l>y  Mayer  &  Meltzer. 

Por  examining  the   auricle,    no   instrument   of   any   kind   is 
ivipiired;   the  light  shoiilfl  l>e  allowed  to  fall  dii-ectjy  upon  it. 


For  the  examination  of  the  meatus  and  of  the  niembrana  tnnpani. 
it  is  necessan-  that  the  light  should  be  refleote<l  into  the  ear  from 
n  suitable  niiri-or;  and  in  onler  to  gain  a  clcai-  view  of  the  mem- 
brane, and  of  the  deeper  |Mii-tion  of  the  meatus,  it  is  generallv 
neressary  to  eni}iloy  some  fuTin  of  speculum.  In  the  niajoi-ity  of 
i-ascs.  owing  to  the  curve<l  diiretion  and  small  size  of  tlie  meatus, 
the  membrane  is  not  visible  unless  a  epeculum  l)e  used, 

Fw  nfleeting  light  into  the  meatni,  a  small  coiic-ave  mii-ror  is 
n-fjuired.  It  should  liave  a  diameter  of  about  two  and  a-lialf 
inches,  and  a  focal  distance  of  five  or  six  inches.  In  the  centre  is 
a  small  elliptical  opening,  through  which  the  oltservcr  ins[>ecta  tJiP 
illnminated  stnictures.  When  direct  sunlight  is  used,  a  flat 
mirror  is  recjuireil,  in  order  that  the  eye  may  not  U'  dazzled  by 
excesaive  light.     Hie  min-or  may  be  attached  either  to  a  handle 
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or  to  a  head-band  by  nieanB  of  a  ball  and  socket  joint  (Fig.  25)  ; 
the  latter  contrivance  enables  the  surgeon  to  use  both  liands  in 
Ojwrating  upon  the  ear. 

Fig,  26  represents  the  late  Mr.  Gardiner  Brown's*  hand  miiror. 
It  differs  from  the  old-fashioned  mirrors  in  liaving  an  elliptical 


oi>ening  instead  of  a  circnlai  one  The  ad\aiitage  of  this  is  that, 
when  the  mirror  is  lield  obliquely,  the  sight  is  not  interfered  with 
by  the  rays  of  light  reflected  from  the  edges  of  the  opening,  to 
nearly  the  same  extent  as  is  the  case  when  the  oiieiimg  is  circulai 
Whilst  speaking  of  niiiToin,  it  ]i  well  to  imiition  that  all  which 
are  intended  for  aural  or  Innngeal  use  should  lia^e  a  perforation 


Fifi.  2". 
Crocodile- Jior 

in  the  glass  as  well  as  in  the  metal  back.  Some  mirrors  of  Con- 
tinental manufacture  are  still  made  with  only  a  jieiforation  in  tlie 
metal  back,  the  reflecting  composition  being  sci'ai>ed  off  the  back 
of  the  glass  to  a  corresponding  extent  to  allow  for  vision.  Tlie 
objection  to  this  mode  of  consti-uctioii  is  obvious^. 

•  Mr.  A.  Oarilincr  Brown  hclil 
London  IlospitaJ  from  1BT6  until  li 
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Having  tlirown  a  strong  light  into  the  meatus,  the  surgeon 
should  take  the  auricle  bftween  his  thumb  and  forefinger  and 
<lra\v  it  upwanls,  backwards,  and  a  little  outwards,  so  as  to  diminiali 
the  cur\-atui'e  of  the  cartilaginous  portion  of  tlie  tube.  The  ti-agus 
ehould  at  the  same  time  be  drawn  fonva»l8.  If,  as  often  haiipens. 
particles  of  cerumen  and  epidemiis  oi-  i>unileut  secretion  olisti-uct 


Fin.  2f*. 

lllHAVS  Stoop. 

the  view,  llieae  should  be  removed  by  means  of  forcejis  (Fig.  27). 
a  feneetrated  scoop  (Fig.  28),  a  little  cotton  wool  attached  to  a  fine 
probe,  or  by  tbe  use  of  the  syringe.  A  good  light  is  indispensable 
whenever  the  forceps  or  scoop  ia  used,  and  if  the  olwtmcting 
masses  be  in  the  deep  portion  of  the  meatus,  syringing  is 
generally  necessaiy.  The  proper  method  of  using  the  syringe 
^vill  be  subsequently  described. 

Ear  Specula:  Bmuton's  Auriscope. — For  the  examina- 
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THE  AUTHOR'S  MODIFIC.VTIO.N  OP  BBONTOS'S  SPKCDLUM. 

tion  of  the  menibrana  tympaiii,  the  best  fomi  of  speculum  is  that 
which  is  knowni  as  Bninton'w,*  It  consists  of  a  plated  Gennan- 
silver  cylinder,  to  one  end  of  which  an  ear  sjieculum  is  fitted, 
while  at  tbe  other  there  iu  an  eyepiece  containing  a  lens.  Light 
is  admitted  into  the  instrument  by  means  of  a  funnel-shaped  tube 
which  passes  into  its  wide  at  a  Hght  angle,  and  is  reflected  tlu-ougli 
•  feeLtmeif^voi.  ii.  1805,  p.  filT. 
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till.'  end  of  the  sppcuhini  by  a  peiforntet!  mirror  jilacw.1  iicross  thid 
cylinder  at  an  an^la  of  45  degi-ees,  Althougli  tlie  instnimein 
in  extremely  Bimple  in  its  rouatmption,  and  easy  to  use.  it  wijl 
but  rarely  employed  until  1894.  wlieii  the  author's  modtiioatKM 
tvas  made  public.  In  ita  orij^inal  ibrni  a  distinct  view  coolfl 
scarcely  be  obtained.  The  eyepiecf  usually  fitted  bo  tigLtly  intn 
the  cylinder  that  it  could  only  be  moved  «"ith  great  difficulty,  anfl 
the  leuB  had  not  been  made  tu  focus  at  any  particular  distanOH 
from  the  end  of  the  HpecuJum.  At  the  author's  request,  Mesarq 
Mayer  &  MeltKer  now  make  the  instmment  in  the  followiiun 
nianiier: — A  gi-oove,  B,  is  cut  aroinid  tJie  middle  of  the  eyepiecd 
and  when  tliis  groove  is  on  a  level  witJi  the  end  d  of  the  cylinderj 
the  lens  C  is  focussed  for  normal  vision,  three-quarters  of  an  inOH 
Ix-yond  the  end  of  the  speculum.  As  the  eyepiece  is  inserted  iutn 
Ihe  cylinder  foi'  only  hall'  its  length,  the  remaining  half  A  cafl 
l)e  pushed  in  until  the  light  is  focussed  on  the  membrane,  or  thd 
half  of  the  eyepiece  in  the  cylinder  tan  be  palled  out  to  th« 
necessary  degi'ee  to  obtain  a  distinct  image  for  an  eye  that  is  iwfl 
emmetropic.  The  tube  at  the  aide  has  been  made  fmiiiel-shapetU 
jis  shown  in  Fig.  29,  instead  of  being  a  narrow  cylinder  expandiii|p 
externally  into  a  trumpet-shaped  orifice.  It  is  obrious  that  thefi 
pivsent'-shaped  o|)eniiig  admits  more  light  than  the  one  wliidu 
»*'as  formerly  in  use.  The  inner  surface  of  the  cylinder  anfl 
speculum  end  should  be  dull  blook,  and  it  is  essential  for  ttim 
]iortion  of  the  cylinder  Ix'tween  the  lens  and  the  oblique  per-' 
forated  mirror  to  Iw  of  that  I'oloui-.  The  Bjwrulum  may  I>e 
used  with  either  daylight  or  artificial  light ;  but  except  with 
sunlight,  or  on  a  vei-y  bright  day,  the  latter  gives  the  lietl 
illumination.  A  i-ack-movement  lamp  is  always  to  be.preferi 
and  the  buUseye  condenser  shoidd  be  placed  against  the  funiu 
shaped  opening,  in  the  side  of  the  instmmient ;  by  means  of  the 
light  thus  intro<luced  into  the  si>eculum  a  very  distinct  magnified 
view  of  the  menibrana  IjTnpani  can  W  obtained.  The  leii:;  which 
ie  now  used  has  a  magnifjing  jxiwer  of  tluee  diameters  at  its 
focus.  Whilst  tile  examination  is  being  made  the  iwtient  should 
be  seated,  and  if  a  lamp  be  u»«l.  the  burner  should  be  on  a  level 
with  his  ear.  Witli  his  left  hand,  the  surgeon  draws  the  auricle 
ii])ward6  and  backwaixla.  and  then  jHisses  the  si>e<!iiliuu  slowly,  and 
with  the  utmost  gentleness,  into  the  meatus,  keeping  the  tube 
of  Ihe  instmment  against  the  rouf  of  the  canal.     If  the  iuw 
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movement  of  the  specwlum  be  impeilwl,  or  if  pain  be  cause<1.  tim 
tube  should  be  slightly  withdrawn,  and  tlie  wall  of  the  meatus 
examined.  It  will,  perhapB,  be  found  that  a  smaller  speculum  is 
necessary.  Three  specula  of  different  sizes  are  usually  supplieil 
with  each  instrument;  but  a  fourth,  of  a  still  smaller  size,  is 
required  for  examining  children.  As  a  general  rule,  it  is  well 
to  use  the  largest  specnhim  that  can  be  introduced  ivithonf 
difficulty." 

Tlie  objection  bos  lieen  raised  that  Bruiiton's  speculum  i« 
suitable  only  for  purposes  of  diagnosis  and  not  for  manipulation 
«r  operation.  But  for  diagnostic  purixwes  it  is  surely  no  small 
atlvautage  to  obtain  the  best  ixwsibk-  view  of  the  object  to  ht: 


examined;  and  if  lesions  lie  detected  i-eciuiring  ojierations  of  any 
kind,  an  oi-dinaiy  fonn  of  speculum  I'.an  Im^  employeil.  In  such 
A  case,  however,  the  jii-evious  inspiH-tion  (jf  the  parts  through 
a  magnifying  lens  is  a  decided  gain,  and  Bi-unton's  si)eculuui 
^•ertainly  helps  to  make  diagnosis  easier  and  moi-e  accurate. 
With  regaitl  to  all  specula,  it  must  be  remeniljered  tliat  their 
introduction  sometimes  causes  a  troublesome  reflex  cough,  owing 
to  irritation  of  the  auricular  branch  of  the  pneumogastric  nerve. 

The  more  simple  forms  of  Specula  are  too  well  known  to 

*  Sinai  tlic  first  ediiioti  of  tlii^i  work  was  |iiiblishul,  Huvcrat  pr&ctitioDcrx 
bmye  informed  the  author  that  they  hnve  ti^slud  a  Hrunioa  npeculum  in&il<: 
•fConJing  to  his  recommcnilaitioiL,  and  that  thuy  havi:  conliniio<l  to  use  it,  having; 
foniul  that  a  very  much  better  view  couUl  be  ubtaincil  than  with  an  ordinary 
■peculum.    They  hail  jircviously  tried  a   Hruntoti   sjhiciiIuiu,  aud  had   taiil   it 
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i^equire  minute  descriptioii.  Different  surgeons  hold  diflFerent 
opinions  as  to  the  most  convenient  shape,  some  prefemng  a 
funnel-shaped  tube,  and  otliers  a  somewhat  conical  form.  Then, 
again,  vulcanite  specula  have  their  advocates,  while  silver  or  plated 
instruments  are  preferred  by  some  authorities.  The  kind  of  specu- 
lum which  he  has  often  used  is  apt  to  be  regarded  by  the  surgeon 
as  the  most  convenient  and  the  best  adapted  to  its  purix)se.  For 
operative  work  the  author  uses  a  Dalby's  speculum  (Fig.  30), 
IJ  inches  in  diameter,  i.e.,  rather  wider  than  its  original  size. 
Metallic;  8i)ecula  are  less  liable  to  be  damaged ;  but  the  black 
internal  surface  of  the  vulcanite  instrument  serves  to  I'ender  the 
membrana  tympani  more  distinct  by  contrast  with  the  dark 
margin  that  surrounds  it.  By  reflecting  the  light,  metallic 
specula  help  to  illuminate  the  membrane  and  meatus ;  sometimes 
the  view  is  rendered  indistinct  bv  such  reflection.  Vulcanite 
instruments  have  the  advantage  of  being  lighter  and  warmer,  and 
their  introduction  is  therefore  less  unpleasant  to  patients. 

Specula  are  usually  made  in  four  sizes  adapted  to  the  varj-ing 
calibres  of  the  meatus  in  different  persons.  Wlien  a  metallic 
instrument  is  used,  ,care  should  be  taken  that  the  edge  of  the 
tube  introduced  into  the  canal  is  rounded  off*  and  blunt,  for  if  it 
be  very  thin  and  sharp,  it  is  apt  to  scrape  or  cut  the  skin  of  the 
meatus,  and  cause  bleeding  and  pain.  The  bivalve  si^eculum, 
formerly  much  employed,  has  no  advantages  to  recommend  it. 
A  metallic  speculum  should  always  be  warmed  before  it  is 
introduced  into  the  meatus. 

Introduction  of  ordinary  Speculum. — If  the  ordinary 

instrument  be  preferred,  it  should  be  employed  in  the  following 
manner : — When  thei*e  is  sufficient  daylight,  the  patient  should  te 
seated  near  a  window,  with  the  ear  about  to  be  examined  turned 
away  from  the  light  and  directed  slightly  upwards.  The  surgeon 
should  also  be  seated,  so  that  he  can  look  directly  into  the  jMitient's 
ear.  When  a  lamp  is  re(juisite,  it  should  be  placed  a  little  behind 
the  patient's  head,  and  so  arranged  that  the  light  may  fall  u\K>n  the 
mirror  at  an  angle  of  45°,  and  thence  be  reflected  into  the  meatus. 
The  auricle  is  then  taken  between  the  index  and  middle  fingers 
of  the  lefc  hand,  and  drawn  upwards,  backwards,  and  outwards, 
and  examin(»d  with  the  aid  of  the  mirror.  If  the  meatus  be  free 
from  obstruction,  the  examiner  takes  the  speculmn  between  tho 
thumb  and  fii-st  two  Angel's  of  tlu»  right  hand  and  ^msses  it  gently 
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and  with  a  slight  rotatory  movement  into  the  meatus,  keeping  the 
instrument  against  the  upper  wall  of  the  canal.  The  thumb  of 
the  left  hand  keeps  the  speculum  in  position,  while  the  surgeon 
takes  the  mirror,  brings  it  to  within  five  or  six  inches  of  the 
patient's  ear,  and  looks  through  the  opening  in  the  glass.  By 
causing  the  right  and  left  hands  to  work  together,  the  one  moving 
the  mirror  and  the  other  the  specuhim,  the  membrana  tympani  is- 
lirought  fully  into  view.  It  must  be  remembered  that  the  size 
and  curvature  of  the  meatus  vary  in  diflferent  individuals,  and  that 
it  may  be  impossible  to  gain  a  view  of  more  than  a  portion  of 
the  membrana  tymi)ani.  In  some  persons,  the  anterior  wall 
projects  considerably,  and  obstructs  the  view  of  the  anterior  and 
lower  portion  of  the  membrane.  In  such  a  case  the  smallest 
speculum  should  be  employed  and  carefully  moved  in  different 
directions. 

Parts  to  be  examined— the   Auricle,  Meatus,  and 

Membrana  Tympani. — In  examining  the  external  ear  and  the 
membrana  tymxxani,  the  following  are  the  points  to  be  noticed: 
the  state  of  the  auricle  and  the  surrounding  parts,  especially  of 
the  mastoid  region  and  of  the  tissues  in  front  of  the  tragus  and 
below  the  lobule.  Next  comes  the  external  auditory  canal,  its 
calibre,  direction,  condition  of  its  wall,  presence  or  absence  of 
cerumen,  epithelial  debris,  pundent  or  mucous  secretions,  growiJis 
of  any  kind,  and  of  foreign  bodies.  When  the  membrana  tympani 
comes  into  view,  its  position,  direction,  colour,  degi'ee  of  trans- 
parency, form,  size,  curves,  and  the  degree  in  which  it  reflects  the 
Ught,  are  the  first  points  to  be  obsei-ved.  The  normal  membrane 
has  a  polished  and  shining  ai>pearance,  and  a  pearl-grey  or 
neutral  grey  colour,  to  which  a  slight  brownish  yellow  tinge  is 
sometimes  superadded.  The  kind  of  light  employed  tends  to 
modify  the  colour  of  the  membrane  ;  artificial  light  gives  it  a 
reddish-yellow  tint.  In  children,  the  membrane  is  often  dull  and 
somewhat  opaque,  owing  to  the  thickness  of  the  outer  layer. 
But  the  latter  may  be  very  thin  and  delicate,  in  which  case  the 
membrane  will  be  remarkably  transparent,  so  that  the  promontory 
on  the  inner  wall  of  the  tympanum  will  be  seen  through  it.  In 
adultfi,  the  grey  colour  is  most  decided  in  the  anterior  portion, 
in  front  of  the  handle  of  the  malleus,  and  less  marked  in  the 
posterior  portion.  In  old  age  the  membrane  often  loses  its  lustre 
and  assumes  a  dull,  uniformly  grey  tint. 
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Near  the  upper  part  of  the  circumference  of  the  membrane  is 
a  small  prominence  caused  by  the  short  process  of  the  malleus, 
which  api>ears  as  a  yellowish-white   knob,  projecting   into   th«' 
meatus.      From  this  process,  a  yellowish- white  streak  or  ridge, 
due  to  the  attachment  of  the  handle,  runs  downwards,  backwards, 
and  slightly  inwaixls,  and  terminates  in  a  I'ounded  or  flattene<l 
extremity  in  the  lower  half  of  the  membrane.      This  extremity 
corresponds  with  the  umbo  of  the  membrane,  and  from  it  the 
so-called  "  cone  of  light "  extends  downwaixls  and  fonvards  almost 
to  •  the    }K*riphery.      At   the    umbo   the    membrane    is   decidedly 
oi>a(jue ;  according  to  Politzer,  this  appearance  is  due  mainly  to 
the   deposit  of  small   (cartilaginous  cells  round  the  inferior  ex- 
tremity of  the  handle  of  the  malleus.      At  the  i>eriphery,  the  t\nn- 
})anic  membrane  has  a  decidedly  white  tint,  due  to  the  tendinous 
ring,  which  is   mon»  or  less  sharply  delined,  and   is  most  con- 
spicuous in  the  posterior  superior  portion.     The  yellowish-white 
knob,  with  the  streak  ruiniing  downwanls,  the   umbo,  and   tin* 
<'one  of  light  are  the  most  prominent  featiuvs  connected  with  the 
membrana  tymi)ani  ;    in   some  cases   otiier  structures  containtMl 
within  the  tympanum  come  into  view.     Thus,  the  long  process 
of  the   incus  may  apjiear  through   the   membrane  as  a  whitish 
streak,  running  behind  the  handle  of  the  malleus ;  with  inci'easeil 
4roncavity   of   the   membrane,   the  choixla    tympani   may  become 
visible*,  and  sometimes  the  fenestra  rotunda  ai)iK*ars  as  a  dark 
H\K)t  in  the  inferior  and  posterior  portion.      Extending  from  the 
short  pro<*ess  of  the  malleus  are  two  folds,  one  larger  and  moi-e 
<listinct,    i)assing    backwaixls   at   a   right    angle,    and    the   othei- 
forwards  to  tlu»  periphery.     These  folds  form  the  lower  boundaiy 
of  the  mt»mbrana  flaceida. 

The  cone  of  light  has  been  ah-eady  refernnl  to  in  the  account  of 
the  anatomy  of  the  tympanum.  It  i-e(juires  a  somewhat  minute 
<lescrii)tion,  inasmuch  as  it  is  subject  to  many  variations,  under 
both  normal  and  pathological  conditions.  This  ''  cone  "  or  bright 
hj)ot  is  triangular  in  shape ;  the  a]vx  eoimnencing  below  and  in 
front  of  tht»  uiuIk),  while  the  Ijase  is  close  to  the  periphery. 
Over  this  triangular  six)t,  the  onlinary  liistiv  of  the  membrane  is 
jBcen  to  bt^  t»xaggtM'attKl,  the  differenet*  varying  in  degree  according 
to  the  condition  of  the  membrane,  its  inclination  and  curvature, 
and  the  iH»nueability  of  the  Eustachian  tube.  Sometimes  the 
brightness  is  intcrnii)ted  by  an   oi>a<jue  stn»ak,   running  either 
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longitudinally  or  in  t!ie  opposite  direction ;  sometimes  the  bright- 
ness is  confined  to  tlie  more  central  portion,  and  is  indiscernible 
(Isewliere. 

Politzer  baa  shoivn  that  the  cone  of  light  is  due  to  the  inclina~ 
tioii  of  the  membrane  to  the  axis  of  the  meatus,  and  to  tlie 
concavity  produced  by  the  traction  of  the  Iiandle  of  tlie  malleiiH. 
When  examined  with  the  speculum  and  mirror,  the  anterior 
portion  is  opposite  to  the  eye,  and  directly  reflects  the  light 
thrown  upou  it.  Tlic  portion  in  which  the  bright  spot  appears 
funns  an  angle  of  15"  witli  a  vertical  plane  and  of  10°  with  a 
horizontal  one.  When  air  is  forced  into  the  tympanum  the  cone 
is  more  clearly  seen  ;  on  the  other  liand,  the  brightness  diminisheM 
"hen  the  membrane  is  drawn  inwai-ds.     Hence  a  change  in  the 


appearance  of  tin-  cone  is  n  sign  of  the  pei-meability  of  tlie 
Enstachian  tube  ;  but  the  latter  condition  may  exist  in  the 
absence  of  any  visible  altemtion.  Abnormal  conditions  of  tlie 
tympanic  menihnine  will  lie  <leMcribe<l  in  a  subsequent 
ciiapt«r. 

Hobility  of  the  Membrana  Tympaui ;  Siegle's  Specu- 
lum.— It  is  often  imjwrtant  to  determine  the  mobility  of  the  mem- 
'brana  tympani,  and  for  this  purpose  Hiegie's  jmeumatic  si>eculuni 
is  employed.  This  instrument  (Fij^.  31)  lias  its  wide  extremity 
cloeed  by  means  of  a  thin  jilate  of  glass,  inserted  at  an  angle  of 
45".  Near  the  glass  plate  a  small  nipple  projects  from  the  side, 
aiid  over  tliis  an  india-rubber  tuW,  connected  with  a  bag  at  its 
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other  extremity,  is  closely  fitted.  In  order  that  the  specurum^ 
should  fit  closely  into  the  external  meatus,  a  piece  of  india-rubber- 
tubing  is  fastened  around  it.  To  examine  the  membrane,  the 
speculum  is  passed  into  the  meatus  and  held  firmly  with  the  left 
hand.  Light  is  then  thi'own  upon  the  membrana  tympani  by 
means  of  the  concave  mirror  attached  to  the  forehead,  while  the- 
air  in  the  meatus  is  alternately  condensed  and  rarefied  by 
compressing  and  releasing  the  ball  with  the  right  hand.  Care 
should  be  taken  to  pass  the  speculum  into  the  osseous  portion  of 
the  meatus,  for  the  walls  of  the  cartilaginous  part  would  be  drawai 
inwards  by  the  expansion  of  the  ball,  and  would  obstruct  the  view. 
Before  introducing  the  instrument,  the  ball  should  be  partiallj" 
emptied  of  air.  In  oixler  to  obtain  an  enlarged  view  of  the 
membrane,  a  lens  may  be  substituted  for  the  plate  of  glass  closing 
the  wide  extremity,  or  may  be  inserted  into  the  tube. 

Under  normal  conditions,  when  air  is  injected  by  compressing 
the  bag,  the  membrane  is  observed  to  move  inwards,  and  the  cone 
of  light  becomes  smaller  and  less  conspicuous.  When  the  bag  is 
allowed  to  expand,  the  membrane  moves  in  the  opposite  direction,, 
and  the  cone  becomes  brighter  and  more  prominent.  Siegle's 
method  is  especially  valuable  in  cases  in  which  the  Eustachian 
tu]>e  Ls  obsti-ucted.  It  enables  the  surgeon  to  determine  whether 
the  membrane  is  adherent  to  the  inner  wall  of  the  tympanum,  and 
to  estimate  the  degree  of  mobility  of  the  handle  of  the  malleus. 
As  a  result  of  adhesive  inflammation  of  the  tympanum,  the 
articulation  between  the  malleus  and  the  incus  is  liable  to  become 
anchylosed,  and  the  mobility  of  the  membrane  and  of  the  chain  oC 
bones  is  thereby  considerably  impaired. 

For  the  accurate  description  and  record  of  changes  observed, 
the  membrana  tympani  may  be  conveniently  divided  into  seg- 
ments and  quadrants.  The  following  divisions  are  suggested  by 
U rbantsclutsch : — A  line  cori'esi)onding  with  the  handle  of  the 
malleus  is  extended  to  the  i^eripheiy,  thus  dividing  the  membrane 
into  an  anterior  and  posterior  portion.  Another  line,  at  right 
angles  to  the  fii'st,  and  dividing  it  into  two  equal  parts,  will  mark 
off*  an  upper  and  a  lower  segment.  The  membrane  is  thus  divided 
into  (juadiants,  two  of  which  (upper  and  lower)  are  anterior  and 
two  posterior.  The  cone  of  light  is  in  the  anterior  inferior 
(|uadmnt ;  the  vertical  process  of  the  incus  is  sometimes  visible  in 
the  posterior  superior  quadrant. 
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DETERMINATION  OF  THE   HEARING-POWER. 

The  limits  of  auditor}'  perception — viz.,  tlie  range  of  vibration 
frequency  within  which  tones  are  audible  as  such — vary  consider- 
ably in  different  individuals.  According  to  Preyer,  the  limit  of 
the  perception  of  the  lowest  audible  tone  lies  between  16  and  23 
vibrations  per  second,  and  ^  with  40.960  vibmtions  as  the  highest 
audible  tone  (Landois  and  Stirling).  According  to  Zwaardemaker,* 
the  average  upper  limit  in  youth  is  at  e^  (20,480)  ;  in  advanced 
age,  at  a*^  (13,653).  The  extreme  limit  of  normal  hearing  in  old 
lieoj)le  nuiy  be  taken  as  (/  (12,288).  Any  lower  limit  may  be 
regarded  as  indicating  some  patliological  condition. 

It  must  be  remembered  that  sonorous  vibrations  reach  the 
e?d:remities  of  the  auditoiy  nerve  by  two  channels:  (1)  Air- 
conduction  ;  the  vibrations  of  the  atmosphere  are  communicated 
to  the  air  in  the  external  meatus  and  thence  to  membranous,  bony, 
and  nervous  structures  belonging  to  the  tympanum  and  labyrinth. 
(2)  Bone-conduction ;  vibrations  pass  direct  through  the  bones  of 
the  head  to  the  fluids  within  tlie  labyrinth.  The  degree  of  con- 
duction bv  each  of  these  channels  is  to  be  ascertained  in  the 
manner  about  to  be  described. 

In  order  to  ascertain  the  amount  of  hearing-power  for  sounds 
tran.smitted  by  the  air,  three  test«  ai"e  usually  adopted,  viz., 
(1)  simple  sounds,  such  as  the  tick  of  a  watch,  or  those  emitted 
by  some  si)ecially  constructed  instrument ;  (2)  ordinar}^  conversa- 
tion and  certain  modifications ;  and  (3)  the  tuning-fork.  These 
tests  are  admittedly  imperfect ;  tliey  do  not  measure  the  precise 
amount  of  functional  disorder,  but  they  are  of  great  practical 
value  in  many  cases.  Moreover,  the  statements  of  patients  when 
these  tests  are  employed  are  more  to  be  depended  upon  and  can  be 
more  easily  checked  than  their  description  of  sensations.  In 
testing  the  sharpness  of  hearing  for  any  special  sound,  e.fj.,  the 
ticking  of  a  watch,  it  is  necessary  to  use  the  same  instiniment 
again  and  again  under  precisely  similar  conditions  befoi^e  arriving 
at  a  positive  conclusion. 

The  watch  is  the  most  convenient  instrument  for  testing  the 
hearing  i)ower,  but  it  yields  only  two  not  veiy  definite  sounds.  It 
is,  however,  easily  handled,  and  the  sounds  themselves  emitted  by 
any  one  watch  ai'e  of  almost  constant  intensity ;  as  a  general  inile, 

♦  Archives  of  OtoUffy,  1894,  p.  232. 
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after  winding-up,  the  tick  is  somewhat  louder  than  befoiv. 
Different  watches  vaiy  in  the  sounds  they  emit,  and  for  t/csting 
purposes  one  liaving  a  sharp  distinct  sound  is  preferable  ;  but  any 
watch  will  do  for  the  purpose,  provided  the  distance  is  known  at 
which  it  is  lieard  by  an  ear  presumed  to  be  normal.  A  stop-watch 
is  particularly  useful ;  it  enables  the  surgeon  to  test  the  accuracy 
of  the  patient's  statements. 

The  method  of  using  the  watch  is  as  follows : — ^The  patient  is 
directed  to  shut  his  eyes,  or  to  hold  up  a  piece  of  paper  or  a  fan  to 
prevent  the  watch  from  being  seen,  and  to  close  with  the  finger 
the  meatus  of  the  ear  which  is  not  being  tested  ;  the  \vatch  is  then 
held  at  the  extreme  distance  at  ^vhich  its  sounds  can  be  perceived 
by  a  person  with  good  hearing  power,*  and  gradually  brouglit 
nearer  to  the  patient,  who  is  asked  from  time  to  time  whether  he 
heare  tlie  sound.  When  the  reply  is  in  the  affirmative,  in  older  to 
see  whether  the  patient  adheres  to  his  first  statement,  the  watch 
is  moved  again  towards  the  ear  from  a  distance,  the  position  at 
which  its  tick  was  heai-d  being  marked  by  the  forefinger  of  the 
hand  not  holding  the  watch  being  lield  in  that  place.  This  pix)- 
cedure  should  be  repeated  several  times,  the  patient's  eyes  being 
of  coui'se  kept  closed.  It  is  unadvisable  to  begin  the  examination 
by  placing  the  watch  so  close  to  the  ear  that  its  sound  can  be 
perceived ;  the  auditory  nerve,  once  excited  by  a  distinct  sound, 
is  more  readily  affected  by  it  for  some  little  time  afterwaixls.  If, 
therefore,  the  examination  be  commenced  with  the  watch  held 
close  to  the  ear,  the  patient  is  likely  to  be  credited  witli  more 
hearing-power  than  he  really  possesses. 

The  distance  at  which  the  watch  is  heard  should  be  accurately 
measured  and  noted  down  for  future  guidance.  A  useful  formula 
for  registering  the  hearing-power  has  been  suggested  by  Dr.  J.  S. 
Prout,*  Surgeon  to  the  Brooklyn  Jlye  and  Ear  Hospital.  The 
hearing-power  he  records  *'  as  a  fraction,  the  numerator  of  which 
is  the  distance  at  which  the  i)articular  sound  is  heard,  the 
denominator  the  distance  at  which  it  should  be  heard  by  an  ear  of 
good  average  heanng  power."  The  denominator  varies  accoi'ding 
to  the  watch  or  otlier  instrument  used,  and  is  expressed  in  inches. 
Thus,  sup}K)sing  tliat  a  given  watch  can  be  heard  by  a  normal  ear 
at  thirty-six  inches  distance,  and  by  the  ear  of  a  patient  under 
examination    at   only   six   inches,    his    hearing-power  would   be 

•  Botton  Med,  and  Hurg,  Journal,  Feb,  29,  1872. 
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exi)ressed  by  the  fraction  ^.  If  the  patient  heai*s  the  watch  only 
when  in  caiitdct  with  the  ear,  the  formula  ^  may  be  employed^ 
and  if  not  at  all,  ^, 

Folitzer's  HdrmesBer,  or  Acoumeter. — The  fact  has  been 

already  alluded  to  that  different  watches  vary  considerably  in  the 
pitch  and  intensity  of  their  sounds,  and  to  get  rid  of  these  imper- 
fections Politzer*  has  invented  an  instrument  termed  a  hormes8e)\ 
or  acoumeter.  This  instrument  consists  of  a  horizontal  steel 
cylinder  (c)  rather  more  tlian  an  inch  long,  and  one-fifth  of  an 
inch  thick,  firmly  connected  by  means  of  a  screw  with  a  perpen- 
dicular rod  made  of  vulcanite  (h  f).     Above  the  place  whei'e  the 
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cylinder  is  attached,  a  percussion  liammer  (Jc  e)  is  fastened :  this 
latter  is  movable  upon  its  axis,  and  produces  the  sound  by  falling 
u|)on  the  steel  cylinder.  The  intensity  of  the  sound  de})ends 
upon  the  height  from  which  the  percussion  hammer  falls ;  and  in 
order  tliat  this  height  should  be  the  same  in  all  instnnuents,  a 
small  piece  of  vulcanite  (fZ),  furnished  with  a  soft  india-rubber 
]»late,  is  attached  to  the  posterior  periphery'  of  the  rod  as  a  check 
n\xm  which  the  iK)sterior  short  arm  of  the  j^ercussion  hammer  is 
pressed  dowii  with  the  middle  finger.     At  the  upper  and  lower 

♦  Politzer,  Lehrhuch  der  Okrenheilkinide,  Aufl.  II.  S.  106. 


94 


EXyVSilNATION  OF  THE  EAB. 


I 


^xti-euiity  of  tlie  rod  is  a  fiat  senii-cii-cle  (b  a),  adapted  to  r 
the  forefiiigei-  and  thumb  by  ivhtcli  tbe  iiistrumeiit  is  held.  Belo\^ 
the  upper  senii-cirale  is  an  iTidia-nihber  i-od,  4cin,  (1 J  inth.)  long, 
and  terminating  in  a  circiilai-  metal  ]»late  (i).  This  last  contriv- 
fliice  is  for  testing  the  perception  thi-ongh  the  cranial  bones,  for 
which  pnrpose  the  meatuses  are  closed,  and  the  metal  plate  is 
brought  into  contact  with  the  temple  or  the  mastoid  procese.  In 
the  same  manner,  in  cases  in  n-hicli  the  sound  of  the  instniment 
ia  not  heard  at  the  shortest  distance  from  the  eai",  the  round  metnl 
plate  is  niofle  to  touch  tlie  orifice  of  the  pxterual  meatus,  in  order 
to  discover  whether  the  sound  is  then  pei-ceived. 

The  sound  pi-o*luced  wlien  tlie  liamraer  strikes  the  cylinder 
■coiTesponds  with  the  note  c'^  (=o28  vibmtions),  and  may  be  com- 
pared with  the  ticking  of  a  loud  watch.  In  using  the  acoumeter. 
attention  must  be  paid  to  the  [losition  in  which  it  is  held,  and  the 
dii-ection  in  which  the  sounds  strike  the  ear.  As  a  genei-a!  rule. 
tlie  sounds  are  heai-d  more  distinctly,  and  at  a  greater  distance, 
when  the  instrument  is  Iield  somewhat  in  front  of  the  ear  than 
when  it  is  placed  in  a  fine  with  the  meatus.  When  the  hearing 
power  is  to  be  tested,  the  aconmeter  is  taken  between  tlie  fore- 
finger and  thumb  of  the  riglit  liand.  and  the  middle  finger  presses 
■doira  the  short  ann  of  the  lever,  and  thus-i-aises  the  pei-cnssion 
hammer.  Removal  of  the  finger  allows  the  liauimer  to  fall  nix)ii 
the  steel  cylinder,  and  a  sharp  click  is  thus  produced,  Tlie 
patient's  eyes  should  lie  closed  while  the  instrument  is  trie<l  at 
gradually  lessening  distances  until  its  sound  is  heard.  Each  ear 
must  be  separately  tested,  the  opjx>srle  meatus  lieing  dosed  by  the 
linger  while  the  examination  is  going  on. 

Politaier  states  that  the  average  normal  hearing  distance  for  his 
acoumeter  is  about  sixteen  yards,  and  that  several  advantages  are 
connected  with  the  use  of  the  instrnnieiit.  By  reason  of  thf 
gi-eater  intensity  of  its  sound,  the  I'esults  obtaine<l  admit  of  a  moi-e 
definite  conii«irison  with  the  i-esults  of  whisjiered  sjieeih  than  is 
the  case  when  tlie  watch  is  used;  and  therefore  that  when  the 
hearing  distance  for  the  acoumeter  is  increased  in  any  given  case, 
a  corresponding  increase  in  thi^  hearing  distance  for  speech  can  lie 
moi-e  eui-ely  inferreil  to  exist.  If  the  instruments  ai-c  constructed 
■exactly  according  to  directions,  a  iniiiorm  sound  is  always  pro- 
duced. Moreover  the  sounds  can  be  made  to  follow  e.ich  other 
rapidly  or  slowly,  n^rularly  i-\-  irn-gulacly.  as  tlic  surgeon  chooses. 
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I  bj-  making  the  patient  count  the  clicks,  his  statements  as  to 

B  heariiig~|iowt>r  can  be  easily  tested. 

In  estimating  the  results  of  examinations  with  the  view  to  test 

aharpnfss  of  hearing,  it  must  be  i-ememlwred  tliat  in  tJiis 

r  respect  considerable  differences  are  liable  to  exist  in  the 

'  patient  on  cUffei-cnt  days,  and  also  at  diflei-ent  times  of  the 

e  day.     Hearing  power  is  also  influenced  by  the  temperature 

i  nioiHtnre  of  tlie  air.  and  by  various  bodily  ami  mental  condi- 

It  is  usually  better  when  the  weather  is  warm,  dry,  and 

till,  and  when   the  patient's  general   health  is  g<xxl,  than  under 

ip{M>site  conditions. 

Hnghes'   Sonometer    is   another  instrument  by  means  of 

|llu<'h    the    lienring    jxiwer    can    be    teBte<l,   nncl    variations    while 

r  treatment  accurately  estimated.    It  consists  of  two  Leclanchf 

.  and  an  aiTangement  whereby  the  current  can  he  rapidly 

'  int«mipt«l,     Thei-e  is  a  rectangular  bar.  about  25cm.  in  length 

(10   inchea),  ami  divided    into  centimetres  and    miliimetreB,  and 

along  this  slides  a  reel  wound  round  with  insulated  copper  wire. 

p<At  each  end  of  the  liar  is  another  i-eel,  also  carrying  wii-e,  but 

Illy  fixed,  and  these  wires  are  connected  \sith  the  Ijeclanchf^ 

'riie  ends  of  the  wire  on  the  movable  coil  pass  through  the 

>  of  the  instniment  to  terminals,  and  thence  to  a  telephone 

nich  ie  applie<l  to  the  patient's  ear.     When  the  movable  coil  is 

i  at  zero,  no  sound  is  heard;  but  as  it  is  »]iOi  along  the  bar 

towards  the  lixivl  roil   on  the  left  hand,  the  interruptions  in  the 

(nirrent  produced  by  the  microphone  aiv  heaitl  in  the  telephone. 

Whtti    the   in.strument  is  used,  the   telephone   is  applied   to  the 

ktieni's  ear.  imd  the  coil  placed  at  zero.    It  is  then  gradually  slid 

long  tlie  Itar  until  the  patient  states  that  he  hears  the  sound. 

e  distance  fi-om  zero  in  niilJimetres  is  then  noted,  and  the  other 

r  is  similarly  tested.     The  value  of  this  instrument  consists  in 

C  facility  with  which  variations  in  hearing-power  can  be  detected. 

K  far,  at  least,  as  its  sound  is  concerned.     But  it  nmst  he  reniem- 

i  that  an  improvement  demonstrated  by  this  instrument  does 

nectvwarily   imply  any  corresponding  variation    in    liearing- 

ii'jfarils  speech. 

TcBting  with  High  Notes,  Oalton'B  Whistle.— it  is 

m<-tim>-s  <li-sirable  to  test  thi'  h.Tiring  powi^r  I'm-  very  liigji  notes. 

«  varies  cons  id  crab  Iv  in  diSeivnt  |»"rs<ius.  inul  is  geneivuli;  much 

miitished    in    advanced    life,     (ialton's    whistle    (Fig.    :t:J)    is    a 
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(convenient  instrument  for  measuring  the  upjier  limits  of  auditory 
perception.  It  consists  of  a  brass  tube,  with  a  diameter  of  less 
than  Y^^  of  an  inch.  The  lower  end  is  fitted  with  a  plug,  whereby 
the  tube  can  be  lengthened  or  shortened,  and  the  pitch  of  the 
note  correspondingly  changed.  Galton's  whistle  has  a  compass  of 
more  tlian  the  three  highest  octaves,  and  its  notes  correspond  to 
0,461-84,000  simple  vibrations  in  a  second.  It  is  very  difficult  to 
test  unilateral  impairment  of  hearing  by  its  means,  inasmuch  as 
its  sounds  are  heard  by  the  noniial  ear  even  when  the  meatus  is 
thoroughly  closed. 

With  i^egard  to  the  alterations  in  the  hearing-powers  for  high 
and  low  notes,  it  may  be  stated  in  general  terms  that  in  affections 
of  the  middle  ear  the  i^erception  of  high  notes  is  less  interfered 
with,  while  that  of  low  notes  is  apt  to  be  retained  in  disorders  of 
the  internal  ear.  There  are,  liowever,  fi'equent  exceptions  to  this 
rule.     As  ])ointed  out  by  PoHtzer.  very  high  notes  are  often  dis- 
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tinctly  perceived  in  cases  of  severe  (lijsoitler  of  the  labyrinth,  while 
low  notes  may  be  distinctly  heard  when  there  is  considerable 
interference  with  sound-conduction.  Diminished  perception  of 
high  notes  is  not  a  positive  indication  of  disorder  of  the  ner\'ous 
a]>i>aratus,  for  it  often  accomi>anies  general  impairment  of  hearing 
in  cases  of  adhesive  affections  of  tlu»  middle  var. 

Speech  is  the  most  important  test  of  hearing-power.  The 
human  voicf*  is  capable  of  exhibiting  givat  variations  in  pitchy 
intensity,  and  quality.  Moreover,  deaf  persons  most  frequently 
seek  advice  because  they  ai-e  unable  to  hear  what  other  people 
say,  and  the  removal  of  this  disability  is  the  object  of  their  desire. 
There  is  another  advantage  in  the  use  of  speech  as  a  test.  When 
the  imtient  states  that  he  can  hear  wonls  uttered  to  him,  the 
accuracy  of  his  statement  can  easily  b(*  tested  by  causing  him  to 
re[)eat  them. 

In  testing  by  means  of  speech,  the  patient  should  be  placed  at 
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a  distance  of  several  yards  from  the  examiner ;  his  eyes  should  be 
closed,  and  the  opposite  ear  should  be  carefully  stopped  vnth  a 
moistened  finger.  It  is  very  important  that  the  patient  should 
not  see  the  lips  of  the  speaker,  inasmuch  as  deaf  persons  often 
attain  great  skill  in  the  art  of  lip-reading.  It  is  well  to  begin 
the  examination  by  testing  both  eai's  together,  even  when  the 
complaint  is  supposed  to  be  unilateral.  It  piust  be  borne  in  mind 
that  great  differences  often  exist  between  the  hearing  capacity  for 
s})eecli,  and  that  for  the  watch  and  musical  sounds.  In  one  class 
of  cases,  the  ticking  of  a  watch  can  be  heard  only  when  the 
.sound  is  produced  close  to  the  ear,  whereas  a  whisper  is  audible 
at  some  yards'  distance.  This  difference  is  often  found  among 
elderly  persons.  In  another  class,  the  watch  is  heard  at  a  dis- 
tance, but  speech  only  when  the  mouth  is  brought  close  to  the 
auricle ;  and  it  sometimes  happens,  that  when  the  impairment  is 
bilateral,  speech  is  heard  best  on  one  side  and  the  ticking  of  a 
watch  on  the  other.  These  varieties  in  the  symptoms  may  be 
explained  by  supposing  that  the  faculty  of  hearing  various  notes 
and  sounds,  and  of  distinguishing  between  them,  is  impaired  or 
destroyed  by  morbid  processes  in  various  parts  of  the  organ  of 
hearing. 

Words  to  be  used  in  testing  Hearing-Power.— It  is  not 

a  good  plan  to  ask  the  patient  questions,  for  he  may  hear  some  of 
the  words  and  guess  at  the  rest.  Tlie  best  mode  to  adopt  is  to 
pronounce  single  words,  and  to  tell  the  patient  to  repeat  them. 
The  most  suitable  words  to  begin  with  are  those  which  contain 
the  soft  vowels  and  the  less  pronounced  consonants ;  and  if  these 
are  not  heard,  others  should  be  tried.  Oscar  Wolf  has  pointed 
out  that  the  vowels  possess  the  greatest  volume  of  sound,  for  they 
are  heard  at  the  greatest  distance,  while  that  of  consonants  is 
much  less  in  degree.  Wolfs  investigations  show  the  relative 
distances  at  which  the  vowels  and  consonants  can  be  heard  when 
loudly  uttered.  A  (as  in  father)  can  be  heard  at  360  paces ;  O,  at 
350  ;  E,  at  330  ;  U,  at  280  ;  S,  at  175 ;  R,  at  90  ;  F,  at  67  ;  T,  at 
63;  B,  at  18;  and  H  aspirate,  only  at  12  paces.  Owing  to  the 
great  differences  in  the  volume  of  sound  possessed  by  the  various 
letters,  different  words  will  be  heard  more  or  less  clearly.  As  a 
general  rule,  whispered  speech  is  the  most  suitable  for  testing  the 
hearing;  it  is  more  likely  to  be  uniform,  and  the  difference 
between  the  sound  of  consonants  and   that  of  vowels   is  con- 
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siderably  reduced  as  compared  with  loud  speech.  It  is  not 
infrequently  noticed  that  deaf  people  hear  a  moderately  loud 
voice  better  than  a  I'ery  loud  one ;  and  this  difference,  according  to 
Wolf,  is  due  to  the  fact  that  in  loud  speech  the  sound  of  the 
vowels  alone  is  intensified,  while  that  of  the  consonants,  which 
cannot  be  made  much  stronger,  is  quite  dro^^^led.  For  testing  by 
whispers  in  an  ordinary  room,  it  has  been  suggested  to  place  the 
I>atient  with  his  face  towards  tlie  wall,  while  the  surgeon  stands  in 
a  similar  position  near  the  opposite  wall.  If  the  whispers  be  not 
heard,  the  distance  is  reduced ;  and  if  the  result  be  the  same,  the 
surgeon  turns  his  face  towards  the  patient.  As  a  final  test,  the 
patient  is  directed  to  turn  round,  and  the  whispers  are  uttered  close 
to  his  ear. 

When  one  ear  is  normal,  it  is  difiicult  to  gauge  the  amount  of 
deafness,  as  sound-waves  are  conducted  through  the  bones  to  the 
healthy  organ  even  after  the  meatus  is  closed.  In  order  to  deter- 
mine by  which  ear  the  sound  is  perceived,  it  is  well  to  close,  not 
only  the  one  supposed  to  be  nonnal,  but  the  other  which  is  being 
examined.  If  the  sound  be  still  perceived  with  the  same  amount 
of  distinctness,  it  mav  be  assumed  that  it  has  been  heard  bv  the 
normal  ear ;  but  if  a  difference  be  noticed,  it  is  clear  that  the  test 
has  been  applied  to  the  affected  organ. 

Th6  tuning-fork  is  also  used  as  a  test  of  the  hearing-power ; 
but,  as  will  shortly  be  described,  this  instrument  constitutes  the 
best  appliance  for  testing  the  i>erception  of  sonorous  undulations 
conducted  to  the  ear  through  the  cranial  bones,  and  it  is  mainly 
employed  for  this  purpose.  Wlien  used  as  a  test  for  hearing,  the 
tuning-fork  is  caused  to  vibmte  by  striking  it  on  the  left  hand  or 
arm,  or  side  of  the  knee ;  it  is  then  held  at  varying  distances  from 
the  ear.  The  tuning-fork  generally  used  yields  264  double  vibra- 
tions per  second,  and  corresponds  with  the  middle  c.  In  testing 
the  perceptive  capacity  for  lower  and  higher  notes,  it  is  necessary 
to  use  tuning-forks  of  a  corresponding  pitch.  For  diagnostic 
purposes,  Hartmann  reconmiends  five  tuning-forks,  corresponding 
with  the  notes  c,  c^,  c*-,  c*,  and  c*,  respectively.  The  first  of 
these  yields  132,  and  the  last  2,112  vibrations  per  second.  It  is 
desirable  to  ascertain,  not  only  the  distance  at  which  the  toning- 
fork  can  be  heard,  but  also  the  number  of  seconds  during  which 
its  sound  is  perceived.  The  value  of  the  tuning-fork  for  testing 
the  hearing-power  is   due  to  the  facility  with  which  it  can  bft 
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utilised  for  both  these  puqK)se8.  Conta*  suggested  that  the  handle 
of  the  fork  should  be  connected  with  the  patient's  ear  by  means 
of  an  india-rubber  tube,  and  Urbantschitscht  recommends,  as  a 
further  improvement,  that  the  tube  should  be  "T-shaped.  One 
branch  is  placed  in  the  ear  of  the  patient,  and  the  other  in  that 
of  the  surgeon,  who  (supposing  that  his  hearing  be  normal)  is 
enabled  to  measure  the  defect  by  noting  the  time  during  wliicJi 
he  hears  the  sound  after  it  has  ceased  to  be  audible  by  the  patient. 
If  the  tuning-fork  be  struck  ^ath  great  force,  the  duration  of  the 
xibrations  will  be  somewliat  inci*eased ;  but  the  difference  in  this 
respect  is  never  very  great. 

Bone  Conduction  of  Sounds. — Having  determined  the 
l)erceptive  capacity  for  sounds  conducted  by  the  atmosphere  to 
the  membrana  tympani,  and  thence  to  the  labyrinth,  the  degree 
in  which  sounds  are  transmitted  through  the  cranial  bones  to 
the  organ  of  hearing  is  the  next  subject  for  investigation.  The 
instruments  employed  for  testing  this  latter  channel  of  conduction 
are  the  tuniTuj-forh,  the  watch,  and  the  acoumeter.  When  vibratin^^ 
bodies  are  placed  in  contact  with  the  bones  of  the  cranium,  the 
>ibrations  reach  the  labyrinth  by  two  routes — viz.,  by  direct  con- 
duction by  the  solid  paits,  and  by  transmission  through  the  bones 
of  the  head  to  the  membrana  tympani  and  ossicles,  and  thence  to 
the  sentient  structures  of  the  internal  ear.  Conduction  through 
the  bones  is,  however,  far  less  effective  than  conduction  by  the 
atmoephere  to  the  external  auditory  meatus.  If  a  vibrating 
tuning-fork  be  kept  on  the  vertex  until  its  sound  is  no  longer  heard, 
its  tone  again  becomes  audible  when  it  is  brought  near  the  ear. 

The  tuning-fork  is  the  most  convenient  and  important  instru- 
ment for  testing  the  conduction  of  sound  through  the  bones  of  the 
head.  Weber's  experiment  is  utilised  for  purposes  of  diagnosis. 
When  a  vibrating  tuning-fork  is  placed  on  the  vertex,  or  in 
contact  with  the  middle  incisore,  and  the  meatus  on  one  side  is 
closed  with  the  finger,  the  sound  is  perceived  with  exaggerated 
intensity  by  the  occluded  ear ;  if  both  openings  are  closed,  there 
is  an  increase  of  sound  in  both  eai*s.  A  similar  exaggeration  of 
intensity  is  found  to  exist  in  affections  involving  one  ear,  and 
mterfering  with  the  conduction  of  sound  to  the  labyrinth.  Such 
interference  may  be  due  to  disorder  situated  either  in  the  external 

•  Arch./.  Ohr.,  Bd.  I.  S.  107. 
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or  middle  ear,  and  exaggerated  intensity  will  l)e  noticed  in  l^otli 
oases,  provided  that  the  sentient  apparatus  be  in  a  normal  con- 
dition. If  disease  exist  in  the  sound-conducting  apparatus  on 
both  sides,  but  in  unequal  degrees,  the  exaggeration  will  in  most 
cases  be  especially  pronounced  in  the  more  seriously  affected  ear. 
On  the  other  hand,  in  partial  deafness  due  to  affections  of  the 
auditory  nerve,  supposing  that  the  sound-conducting  apparatus  be 
not  implicated,  a  tuning-fork  placed  between  the  incisor  teeth  or 
on  the  vertex  will  be  best  heard  by  the  non-affected  ear. 

In  testing  bone  oonduotion,  it  is  well  to  be  i>rovided  ^^'ith 
tuning-forks  of  various  forms  and  sizes,  and  with  coiTesponding 
differences  in  the  intensity  and  pitch  of  the  notes.  Tiarge  tuning- 
forks,  yielding  middle  and  low  notes,  are  the  most  useful;  but 
it  is  also  necessary  to  test  the  perception  of  high  notes.  Of 
those  recommended  by  Hartmann,  three  are  mentioned  by 
Politzer  as  sufficient  for  all  practical  purposes.  These  yield  the 
notes  c  (132  vibrations),  c^  (528),  and  c*  (2,112),  respectively. 
When  a  tuning-fork  is  caused  to  sound,  over-tones  are  heard  in 
addition  to  the  fundamental  note.  High  over-tones  ai'e  discordant 
with  each  other,  but  are  continuous  and  of  equal  int/ensity  with 
the  primary  note.  Hence  it  is  that  some  confusion  may  arise  in 
using  the  tuning-fork  as  a  test  for  hearing  if,  as  sometimes 
happens,  the  note  be  perceived  by  one  ear  and  the  over-tones  by 
the  other.  To  remove  this  somxie  of  error,  Politzer  recommended 
that  each  prong  of  the  fork  should  be  furnished  witli  a  movable 
brass  clamp,  capable  of  l)eing  tightly  fixed  by  means  of  a  screw. 
These  clamps  prevent,  to  a  great  extent,  the  addition  of  over-tones, 
and  they  have  also  another  effect — viz.,  that  of  lowering  the  funda- 
mental note.  By  moving  the  clamps  the  pitch  of  the  note  is 
changed ;  it  becomes  higher  when  they  are  moved  gradually 
downwards,  and  lower  when  they  are  pushed  ui)wanls.  The 
degree  of  difference  in  the  pitch  is  also  influenced  by  the 
weight  of  the  clamps ;  the  highest  note  is  the  fundamental  sound 
of  the  tuning-fork,  the  lowest  depends  upon  the  weight  of  the 
olamps,  as  well  as  upon  their  position.  Politzer*  now  recom- 
mends tuning-forks  without  clamps,  but  **  having  the  prongs  filed 
down  near  the  place  where  they  bend  thinner  than  at  their 
extremity.  In  these  tuning-forks,  when  struck  on  some  soft 
.substance,  there  are  no  over-tones  perceptible." 

♦  Translation  of  Third  Edition,  p.  182. 
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In  using  the  toning-fork  for  testing  bone  oonduotion,  the  instru- 
ment is  struck  against  the  hand  or  side  of  the  knee,  and  the  end 
of  its  handle  is  then  applied  to  the  vert^ex,  or  placed  between  the 
middle  incisor  teeth  in  the  upper  jaw.  In  a  case  of  one-sided 
deafness,  the  discovery  that  the  note  is  more  distinctly  heard  on 
the  affected  side  shows  that  the  impairment  is  due  to  some  impedi- 
ment to  the  conduction  of  soimd  through  the  meatus.  The  greater 
the  diffei-ence,  the  greater  the  confidence  witli  which  this  opinion 
may  be  expressed.  If  the  sound  be  more  clearly  heard  by  the 
normal  ear,  or  on  tlie  least  affected  side  in  bilateral  deafness,  the 
<liagnosis  cannot  bt^  made  with  an  equal  degi'ee  of  certainty,  for 
there  may  be  either  some  affection  of  the  middle  ear  or  some 


Fig.  34. 

Gabdin£B  browns  Tunixo-Fork.  Fitted  with  Tcbb  and  Eabpibcb. 

as  used  bt  tub  autuor. 

disorder  of  the  lab}Tinth.  If  the  functions  of  both  auditory  nerves 
are  impaired,  the  tuning-fork  on  the  vei*tex  will  be  heard  less 
distinctly  in  botli  ears,  and  in  severe  lesions  will  not  be  heard 
at  all.  When  the  perceptive  capacity  of  the  nerve  on  each  side 
is  the  object  to  be  determined,  the  tuning-fork  should  be  applied 
to  the  temple  or  to  the  mastoid  process,  and  the  surgeon  may 
e.stimate  the  patients  hearing-power,  as  regards  duration  of  sound, 
by  comi)aring  it  with  his  o\\ti,  assuming  that  his  auditory  nerves 
are  in  a  normal  state.  The  usual  plan  is  that  the  surgeon  transfers 
the  tuning-fork  to  his  own  mastoid  process  immediately  the 
]>atient  signifies  that  he  fails  to  hear  the  sound.  If  it  be  still 
I>erceived  by  the  surgeon,  it  may  be  inferred  that  the  auditory 
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nerve  of  the  patient  is  not  in  a  normal  condition.  In  cases 
in  which  the  patient's  statements  vary  as  regards  the  time  during 
which  a  tuning-fork  can  be  heard  by  bone  conduction,  the  author 
has  for  some  years  used  a  tuning-fork  (Fig.  34)  with  a  small  pro- 
jection attached  to  its  stem,  to  which  is  fixed  a  piece  of  india-rubber 
tubing  about  two  feet  in  length,  having  an  ivory  ear-piece  at  its 
other  end.  By  placing  the  ear-piece  in  his  ovni  ear,  and  the 
]iandle  of  the  instrument  on  the  mastoid  process  of  the  patient, 
the  surgeon  is  able  to  ascertain  whether  the  vibrations  are  audible 
after  the  patient  has  stated  that  he  can  no  longer  hear  them ;  and 
by  removing  the  ear-piece  from  his  own  ear  when  the  patient  in- 
dicates that  the  sound  has  ceased,  and  placing  the  base  of  the 
tuning-fork  on  his  own  mastoid  process,  he  is  enabled  to  esti- 
mate the  patient's  deficiency  by  bone  conduction,  by  noting  the 
number  of  seconds  during  which  the  vibrations  can  still  bt» 
perceived.  A  h^^eraesthetic  condition  of  the  auditory  nerve  can 
also  be  detected  by  this  means. 

Application  of  Binne's  Test,  Positive  and  Hegative  Eesnlts. — 
Reference  has  been  already  made  to  another  experiment  devised 
by  llinne,  in  1855,  and  utilised  for  purposes  of  diagnosis.  He 
found  that  if  a  vibrating  tuning-fork  were  held  against  the  incisor 
teeth  until  its  sound  was  no  longer  heai*d,  it  again  became  audible 
when  the  instrument  was  placed  near  the  external  meatus.  Con- 
<luction  through  the  latter  is  therefore  more  efiective  and  of  longer 
duration  than  through  the  bones  of  the  head.  When  in  any  given 
case  the  result  is  as  above  described — that  is,  when  the  tuning- 
fork  is  heard  near  the  ear  after  it  has  ceased  to  be  perceived 
through  the  bones — the  test  is  said  to  be  **  positive."  This  result 
can  always  be  obtained  when  the  hearing  apparatus  is  in  a  normal 
<*ondition.  When,  however,  the  note  is  heard  more  distinctly  and 
for  a  longer  time  through  the  cranial  bones,  the  result  is  described 
as  **  negative "  in  character,  and  it  points,  in  a  general  way,  to 
some  afiection  of  the  sound-conducting  apparatus.  This  experi- 
ment, therefore,  ofiers  a  means  of  distinguishing  l3etween  afiections 
of  the  middle  ear  and  disorders  of  the  auditorv  nerve;  but  in 
oi*der  that  a  true  inference  may  be  drawn,  it  requii'es  to  be 
considered  in  connection  w4th  the  degree  of  deafness  as  re- 
gards speech  and  with  altered  i)erceptive  capacity  for  various 
notes. 

According  to  Politzer,  Rinne's  test  is  of  especial  diagnostic 
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value  in  cases  of  chronic  middle-ear  disoixiers,  the  nature  of  which 
cannot  be  clearly  determined  by  other  means.  In  such  cases  a 
"  negative "  result  may  be  taken  as  indicative  of  some  obstacle  to 
sound-conduction,  and  the  longer  the  tuning-fork  can  be  heard 
through  the  bones  as  compared  with  aerial  conduction,  the  greater 
the  probability  that  the  diagnosis  is  connect.  If  the  hearing-power 
be  much  impaired,  and  Rinne's  test  give  a  "positive"  result, 
disorder  of  the  nerve  may  be  assumed  to  exist,  but  only  when 
other  symptoms  and  the  history  of  the  case  point  in  the  same 
direction.  In  employing  this  test,  the  vibrating  tuning-fork 
should  first  be  placed  on  the  mastoid  process,  and  subsequently  in 
front  of  the  ear;  the  difference  in  favour  of  aerial  conduction 
should  be  noted  in  seconds.  In  all  cases,  after  employing  the 
test  in  the  usual  manner,  it  is  well  to  apply  the  tuning-fork  in 
the  reversed  order — i.e.,  to  hold  it  in  front  of  the  ear  till  no  longer 
audible,  and  then  place  it  on  the  mastoid  process.  If  the  sound 
be  then  heard,  while  a  "  negative  "  result  has  been  obtained  from 
the  original  experiment,  the  deafness  is  due  to  a  lesion  in  the 
sound-conducting  apparatus.  On  the  other  hand,  a  "positive" 
result  by  the  first  method,  coupled  with  a  difference  in  favour  of 
aerial  conduction  when  the  test  is  applied  in  the  reversed  order, 
points  to  disorder  of  the  labyrinth.  Further  reference  will  be 
made  to  Rinne's  test  in  the  chapter  on  the  Diagnosis  of  the 
Diseases  of  the  Internal  Ear. 

Oraber*B  Modification. — Gruber*  has  suggested  the  following 
modification  of  Rinne's  test.  After  the  sound  of  a  vibrating 
tuning-fork  held  in  front  of  the  meatus  has  ceased  to  be  heard, 
the  forefinger  of  the  other  hand  is  placed  in  the  opening,  and 
the  handle  of  the  fork  brought  into  contact  \\'ith  it.  The  soimd 
will  again  be  perceived,  and  will  continue  for  some  little  time. 
The  explanation,  as  given  by  Gruber,  is  that  by  closure  of  the 
meatus  a  column  of  air  is  formed  therein,  and  strengthens  the 
sound,  which  again  becomes  audible.  It  is  also  possible  that  the 
altered  conditions  of  tension  and  pressure  in  the  middle  and 
internal  ear  may  contribute  towards  the  result,  and  also  that 
those  sonorous  vibrations  which  were  previously  lost  by  dispersion 
are  more  effectively  conducted  to  the  cranial  bones  and  the 
sentient  apparatus.  The  test  is  applied  as  above  described,  and 
the  surgeon  inquires  whether  the  sound  is  again  heard,  and  notes 
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tJie  duration  of  tlie  aeiiaatioii.  Gnibei-  tliiiiks  that  in  t 
unilateral  dval'iipaa,  thin  niorlificatioii  will  be  found  to 
improvptiient  upon  Rinne'a  method. 

Gell^'B  Method.^ — Gelle*  has  proposed  a  method  for  distinguish- 
ing between  labyrinthine  and  middle-ear  affections.     He  places  a 
vibrating  tuning-fork  iu  contact  with  the  skull,  and  then  con- 
denses the  air  ui  the  external  meatus.     Under  noniial  conditioi 
there  is  a  decided  diminution  in  the  intensity  of  the  60und;  bul 
if  tliere  be  any  obstacle  to  conduction — e.'j.,  anchylosis   of  thi 
stapes — no  alteration  is  [lereeive*!.     On  the  other  hand,  if  t 
be  disease  of  the  labyrinth  and  free  movement  of  the  stapes,  iJta 
sound  will  be  diminished  with  each  condensation  of  the  air,  j 
the  jiatient  will  complain  of  noises  in  the  ears  and  esinjcially  i 
giddiness.     The  air  is  condensed  by  means  of  an  india-rnbber  b 
with  an  attached  tube,  the  end  of  which  ia  passed  into  the  meatus.  J 
The  tube   is   furnished   with   a    manometer    for   regulating  ' 
pressure.     Politxer  states  tliat  Gell^'a  test  is  of  little  %-alae,  fM 
in  the  majority  of  cases   of  middle-ear    disease   with   mo<lerat« 
deafness,  the  sound  of  the  tuning-fork  ia  diminislied  in  intensity^ 
while  the  air  is  condensed.     On  the  other  hand,  in  affections  < 
the  labjTiutli,    with  a  higli   degi-ee  of  deafness,  the  sound 
remain  unaltered.     It  must  be  admitted  that  GelM's   test  oftetu 
agrees  with  the  result  of  Rinne's  experiments. 

A  watch  having  a  somewhat  ^veak  tick  is  the  most  s 
for  testing  bone  conduction;  it  may  be  applied  either  to  tin 
temple,  to  the  malar  bone,  or  to  the  mastoid  ])rocPss.  the  mea 
on  the  side  t«8te<l  being  closed  with  the  finger.  At  first, 
watch  ghouhl  be  lightly,  and  aftenvards  firmly,  pressed  againi 
the  skull.  If  the  i-esult  in  one  place  prove  to  be  negativ 
others  should  be  tried  liefore  deciding  that  the  auditory  : 
cannot  be  thus  affected.  Moreover,  in  using  the  watch,  it  mm 
be  i-emembei-ed  tliat  temi>orary  loss  of  bone  conduction  may  1 
caused  by  disoi-der  of  secretion  and  alterations  of  tension  in  t 
sound-conducting  npiiaratns,  anil  tliat  restoration  may  eometin: 
lie  speedily  effected  by  the  injection  of  air.  If,  after  sevei 
trials,  the  licks  Ite  not  heard,  some  imi>ainnent  of  [lerceptiw 
jiower  may  lie  infen-ed  to  exist,  and  the  acoumeter  should  tlwi 
l>e  used.  A  negative  i-esult  indicates  the  existence  of  j 
lesion  of  the  sentient  apparatus.  On  the  other  hand,  if  1 
•  TrihuHC-  Midicale,  1881.  Oct.  23. 
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watch  be  heard  by  a  partially  deaf  person,  the  labyrinth  may  be 
regarded  as  free  from  any  such  lesion. 

It  must  also  be  borne  in  mind  that,  as  age  advances,  vibra- 
tions produced  by  instruments  in  contact  with  the  cranial  bones 
are  less  distinctly  heard ;  in  persons  over  fifty  years  of  age  it  not 
infrequently  happens  that  while  the  tick  of  a  watch  held  opposite 
the  ear  is  clearly  perceived,  bone  conduction  is  either  defective  or 
altogether  absent.  In  such  cases  the  symptom  has  not  the  same 
significance  as  it  possesses  in  younger  subjects.  Bezold  states 
that  bone  conduction  per  se  is  not  reduced  in  old  age,  but  sinks 
proportionately  with  the  lessening  of  the  hearing  distance. 
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CHAPTER  V. 

EXAMINATION   OF   THE  NOSE,  PHARYNX,    AND   EUSTACHIAN 

TUBES. 

Frequent  Dependence  of  Diseases  of  Middle  Ear  upon  Morbid  Processes 
in  Pharynx  and  Nares — Importance  of  Examining  these  Parts 
and  Eustachian  Tube— Requisites  for  Anterior  Rhinoscopy— Parts 
Visible — Examination  of  Mouth,  Fauces,  and  Lower  Part  of  Pharynx 
—Parts  Seen— Posterior  Rhinoscopy— Parts  brought  into  View — 
Pharyngeal  Openings  of  the  Eustachian  Tubes— Digital  Examina- 
tion of  the  Naso-Pharynx — Structures  Distinguishable — Examina- 
tion of  the  Eustachian  Tubes— Tests  of  their  Permeability— Val- 
salva's Method— Politzer's  Method— The  Author's  Bag  for  Injecting 
Air — Description  of  Details — Distension  of  Cheeks — ^Modifications 
suggested  by  Lucae  and  Gruber — Use  of  Auscultation  Tube — ^Pre- 
cautions in  Emplojdng  Politzer's  Method — Occasional  Unpleasant 
Symptoms— Effect  Produced  by  PoJitzer's  Method — The  Eustachian 
Catheter,  Forms  and  Description  of  the  Instrument — Length,  Grange, 
and  Curve  of  the  Catheter  —  Author's  Plan  for  Uniformity  of 
Measurements — Vulcanite  and  Silver  Catheters — Bag  for  Injecting 
Air — Employment  of  the  Auscultation  Tube — Introduction  of  the 
Eustachian  Catheter — Modes  of  Overcoming  Difficulties — Use  of 
Air-Bag — Other  Methods  of  Introducing  Catheter — ^Plans  Recom- 
mended by  Frank  and  Gruber — Indications  that  the  Catheter  is  in 
l*roper  Position — Injection  of  Air— Obstacles  to  the  Introduction  of 
the  Eustachian  Catheter — Methods  of  Dealing  with  them — Emphy- 
sema sometimes  produced— Sounds  produced  during  Injection  of 
Air — Causes  of  Absence  of  Sounds — Action  of  Stream  of  Compressed 
Air  upon  the  Eustachian  Tube  and  Tympanum— Removal  of  Exu- 
dation— Improvement  of  Hearing-Power — Action  in  Cases  of  Per- 
foration of  the  Membrane — Comparative  Value  of  the  Various 
Methods  of  Inflating  the  Tympanum — Passage  of  Bougies  along 
the  Eustachian  Tube. 

Diseases  of  the  middle  ear  are  often  due  to  extension  of  morbid 
processes  from  the  pharynx  and  nares,  and  once  set  up  are  liable 
to  be  mucli  influenced  by  the  course  of  the  original  disorder. 
Inflammation  of  the  naso-pharyngeal  mucous  membrane  is  a 
potent  and  common  cause  of  acute  and  chronic  catarrhs  of  the 
tympanum,  and  in  treating  cases  of  these  disorders,  remedies  are 
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•generally  required  for  the  condition  of  the  throat  and  nose.  The 
necessity  for  examining  these  parts  is  therefore  obvious.  The 
Eustachian  tube  discharges  an  impoiiant  function  in  connection 
with  the  middle  ear,  and  it  likewise  furnishes  a  channel  through 
which  remedies  can  be  applied  to  that  part.  The  condition  of  the 
tympanum  is  greatly  influenced  by  that  of  the  tube,  and  hence 
•(ireful  examination  of  the  latter  structure  is  indispensable  for 
purposes  of  diagnosis. 

Examination  of  the  Nasal  Fassages.— The  nasal  passages 

•admit  of  examination  from  the  front  (anterior  rhinoscopy)  and 
from  the  phaiynx  (posterior  rhinoscopy).  The  requisites  for 
anterior  rhinoscopy  are  a  good  light,  either  natural  or  artificial, 
a  concave  reflector  vdih  head-band,  and  specula  of  various  forms. 
A  double-bladed  speculum  is  the  most  convenient  instrument 
t(Fig8.  35  and  36),  and  with  its  aid  in  favourable  cases  it   is 


Fio.  36.  Fig.  36. 

MUNCASTEK'S  NASAL  SPECULUM.  THUDICHUMS  NASAL  SPECULUM. 

possible  to  iiLspect  a  large  portion  of  the  nasal  passages.  A 
fenestrated  speculum,  recommended  by  some  surgeons,  fails  to 
press  back  the  hairs  out  of  the  line  of  vision.  Thudichum's 
-gpeculum  is  usually  made  with  too  strong  a  spring ;  this  defect 
is  easily  corrected.  The  parts  which  can  be  brought  into  view 
are  the  septum  and  the  anterior  extremities  of  the  inferior  and 
middle  turbinate  bodies,  the  lower  borders  of  which  can  be  traced 
backwards  for  some  distance.  When  the  patient's  head  is  inclined 
forwards,  the  floor  of  the  nares  and  the  inferior  meatus  are 
'exposed,  and  by  bending  the  head  in  the  opposite  direction,  the 
middle  turbinate  bone  and  sometimes  the  roof  of  the  nose  can 
be  seen.  When  the  parts  are  much  swollen,  the  space  between 
the  turbinate  bones  and  the  septum  may  be  reduced  to  a  mere 
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chink,  and  in  such  cases  it  is  necessary  to  press  back  the  swollen 
tissue  by  means  of  a  probe  or  small  spatula.  The  application  for 
a  few  minutes  of  a  2  to  5  per  cent,  solution  of  cocaine  will  cause 
the  swelling  to  diminish. 

The  width  of  the  nasal  passages  varies  considerably  in  different 
cases ;  under  favourable  circumstances,  and  with  the  aid  of  a 
suitable  speculum,  some  poi-tion  of  the  naso-pharynx  can  be  seen 
from  the  anterior  nares.  Zaufal's  nose-specula  consist  of  cylin- 
drical silver  tubes,  3-7mm.  in  diameter,  and  10  to  12jcm.  in 
length,  and  having  a  funnel-shaped  anterior  extremity.  Through 
these  specula  remedies  may  be  applied  to  the  posterior  wall  of 
the  pharynx  and  the  mouths  of  the  Eustachian  tubes,  but  they 
are  very  seldom  required,  and  their  introduction  is  apt  to  cause 
pain  and  some  amount  of  hsDmorrhage,  while  the  area  exposed 
to  view  is  very  limited. 

The  Posterior  Hares. — ^The  examination  of  the  posterior  nares 
is  accomplished  by  means  of  a  small  laryngeal  mirror  (the  same 
that  is  used  for  the  larynx),  and  a  mirror  for  reflecting  the  light 
into  the  throat.  But  before  examining  the  naso-phaiynx  and 
l^osterior  nares,  it  is  well  to  notice  the  condition  of  the  mouth 
and  fauces  and  lower  part  of  the  phaiynx. 

The  Pharynx. — ^The  pharynx  can  be  examined  either  by  direct 
light,  i.e.,  by  turning  the  patient's  face  towards  a  window,  or  by 
l)lacing  him  with  his  back  to  the  light  and  using  a  concave 
reflector.  The  latter  is  always  necessary  whenever  artificial  light 
is  employed.  The  tongue  is  kept  against  the  floor  of  the  mouth 
by  means  of  a  depressor  or  the  handle  of  a  laryngeal  mirror.  In 
order  to  gain  as  complete  a  view  as  possible  of  the  back  of  the 
l)haiyiix,  the  patient  should  be  dii'ected  to  take  a  full  inspiration 
or  to  pronounce  the  letter  A  (as  *'ah.")  The  parts  that  come 
into  view  are  the  concave  under-surface  of  the  velum,  the  uvula, 
the  antt^rior  and  posterior  pillars  of  the  fauces,  with  the  tonsil 
between  them,  on  each  side,  and  a  portion  of  the  posterior  wall 
of  the  })har^Tix.  Various  alterations,  more  or  less  intimately 
connected  with  the  condition  of  the  tympanum,  are  often  found 
in  one  or  other  of  these  parts.  Enlargement  of  the  tonsils  is 
verj'  crommon  in  children ;  adenoid  growths  from  the  naso-pharynx 
sometimes  come  into  view,  while  granular  pharyngitis  is  often 
l)resent  in  cases  of  catarrhal  inflammation  of  the  middle  ear. 
Absence  of  disease  in  the  lower  part  of  the  pharynx  does  not 
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justify  the  conclusion  that  the  naso-pharynx  is  also  in  a  normal 
state.  The  state  of  the  teeth  should  be  carefully  noticed ;  severe 
otalgia  is  sometimes  due  to  dental  caries.  The  condition  of  the 
tonsils  is  a  point  of  special  importance;  if  these  organs  are 
enlarged  in  an  upward  direction,  they  are  apt  to  keep  the  soft 
palate  in  a  state  of  tension  and  to  obstruct  the  action  of  the 
muscles  connected  with  the  Eustachian  tube.  In  some  patients 
it  is  difficult  to  depress  the  tongue  sufficiently  to  allow  the  pharj-nx 
to  be  seen.  Either  retching  is  provoked  immediately  the  spatula 
touches  the  surface,  or  the  tongue  bulges  up  against  the  hard 
palate.     In  some  of  these  cases  it  will  be  found  that  the  handle 


Fig.  37. 

FBAENKEL*S  TONGUE-DEPBESSOB. 

of  the  laryngeal  mirror,  used  as  a  depressor,  will  meet  with  far 
less  resistance,  and  w^ill  accomplish  all  that  is  necessar}^;  but 
should  this  method  fail,  a  view  can  generally  be  obtained  by 
spraying  the  tongue  and  soft  palate  with  a  2  to  5  per  cent, 
solution  of  cocaine  before  an  attempt  is  made  to  depress  the 
tongue. 

Foffterior  Bhinoscopy. — Posterior  rhinoscopy  is  effected  in  the 
following  manner.  The  patient  is  placed  in  the  ordinary  position 
for  laryngoscopy,  but  his  head  should  be  somewhat  higher  than 
that  of  the  surgeon,  and  inclined  slightly  fon/vards.  He  is  then 
told  to  open  his  mouth  as  widely  as  possible,  and  continue  to 
breathe  naturally.     A  mirror  of  small  size  is  passed  below,  and 


110  EXAMINATION  OF  THE  NOSE,  ETC. 

partly  behind  the  soft  palate,  and  as  far  back  as  possible  into  the 
])harynx.  In  some  cases,  a  better  view  is  obtained  if  the  handle 
of  the  mirror  is  slightly  curved  to  fit  the  floor  of  the  mouth. 

Some  form  of  tongue-depressor  is  occasionally  necessary,  and 
the  shape  of  that  devised  by  Fraenkel  (Fig.  37)  is  the  most 
convenient ;  but  in  some  patients  the  tongue  can  be  kept  out  of 
the  way  with  the  handle  of  the  mirror.  Although  the  sliape  of 
Fraenkel's  tongue-depressor  is  convenient,  the  fenestration  and 
transverse  grooves  are  not  only  unnecessary,  but  are,  moreover, 
liable  to  retain  impurities.  The  author  uses  a  tongue-depressor 
(Fig.  38)  which  has   been    made   for   him  by  Messrs.  Mayer  & 


Fig.  38. 
Tongue-Depressor  used  by  author. 

Meltzer,  of  the  same  shape  as  FraenkeFs,  but  without  the  per- 
foration and  grooves.  In  passing  the  mirror  backwards  care 
must  be  taken  to  avoid  touching  the  palate,  base  of  tongue,  or 
back  of  pharynx,  othenvise  tlie  patient  will  scarcely  be  able  to 
prevent  retching.  When  it  has  reached  the  naso-pharynx,  the 
mirror  should  be  so  held  that  its  surface  looks  upwards  and 
fonvards.  In  some  cases  a  better  view  can  be  obtainod  with  a 
Michel's  mirror  (Fig.  39),  which  is  fitted  with  a  movable  reflect- 
ing surface,  than  with  an  ordinary'  laryngeal  mirror.  When  the 
soft  palate  and  posterior  wall  of  the  pharynx  are  separated  by 
only  a  narrow  space,  it  may  be  necessary  to  hold  the  former 
forwaixl  by  means  of  a   palate-hook.     Some  patients   allow  this 
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Ill 


to  he  done  without  the  previous  use  of  a  local  anaBsthetic ;  but^ 
in  many  cases,  a  satisfactory  view  cannot  Ix"?  obtained  until  a 


Fig.  39. 
Michel's  Mibror. 


Fio.  40. 
Palate  Tbactob  used  by  the  author. 


FiQ.  41. 
VoLTOLiNi's  Palate  Tractor. 


.aJ 


Fio.  42. 
White's  Self-bbtaikino  Palate  Tractor. 

2  to  5  per  cent,  solution  of  cocaine  has  been  applied  to  th& 
posterior  surface  of  the  soft  palate  by  means  of  a  brush  fixed  to. 
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a  handle  with  a  short  rectangular  curve,  or  a  piece  of  absorben. 
<»otton-wool  fixed  to  a  holder  bent  in  a  similar  manner. 

The  palate  tractor  which  the  author  prefers  is  a  loop  of  stou. 
wire  curved  upwards  at  the  end  (Fig.  40).     It  is  lighter  tha 
Voltolini's  (Fig.  41),  and  serves  very  well  the  purpose  for  which 
it  is  intended. 

When  the  throat  is  irritable,  the  tonsils  large,  and  the  space 
narrow  between  the  soft  palate  and  posterior  wall  of  the  pharynx, 
it  is  sometimes  diflScult  or  even  impossible  to  obtain  a  good  view 
of  the  naso-pharynx  and  posterior  part*  of  the  nostrils.  In  some 
lases  a  better  view  is  obtained  when  the  patient  expires  slowly 
through  the  nostrils. 

When  the  phaiynx  is  irritable,  in  order  to  lessen  the  sensitive- 
ness of  the  parts,  a  few  minutes  before  the  examination  is  made, 
a  2  to  5  per  cent,  solution  of  cocaine  may  be  applied  by  means  of 
a  brush  or  spray  producer  to  the  velum,  pharynx,  and  fauces. 

Farts  seen  in  Posterior  Bhinosoopy. — The  parts  brought  into 
view  in  posterior  rhinoscopy  are  the  elliptical  clioancB,  with  the 
«eptum  between  them,  the  extremities  of  the  turbinate  bodies, 
the  Eustachian  orifice,  and  Rosenmilller's  fossa  on  each  side, 
the  pharyngeal  tonsil,  and  the  upper  surface  of  the  palate.  It 
is  necessary  to  turn  the  mirror  in  various  directions  and  to  place 
it  at  different  angles,  in  order  to  gain  successive  views  of  the 
various  stnictures,  only  a  portion  of  which  are  visible  at  the  same 
time.  In  favourable  cases  (i.e.,  when  the  palate  is  at  some  dis- 
tance from  the  wall  of  the  pharynx),  by  slight  movements  of  the 
mirror,  the  vault  of  the  naso-pharynx,  the  entire  circumference 
of  the  posterior  nares,  and  the  posterior  border  of  the  hard  palate 
may  be  brought  into  view.  Within  the  choanaB  are  seen  the 
iurlyinated  bodies  on  each  side,  the  middle  one  being  the  largest 
and  the  most  conspicuous;  it  is  usually  bluish-red  or  greyish- 
blue  in  colour.  Above  it  is  the  superior  meatus,  at  the  upper 
pai-t  of  which  the  siqyerior  iurhiiiated  body  can  sometimes  be  made 
out.  The  portion  visible  is  about  as  large  as  a  pea,  and  has  a 
yellowish  tint.  The  middle  meatus,  below  the  middle  turbinate, 
exhibits  at  its  lower  i)art  the  posterior  extremity  of  the  inferior 
turbitiated  1)ody,  which  resembles  in  appearance  an  over-ripe  plum. 
It  is  often  only  partially  visible,  its  lower  half  being  concealed  by 
the  palate ;  but  sometimes  it  is  enlarged  to  about  the  size  of  a 
raspberry,   in    which    case    its    i>o6terior  extremity   is   in  close 
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cases,  the  middle  turbinate  body  inii>inges  upon  the  septum  and 
pstends  downwards  almost  to  the  floor  of  the  nares,  and  touches 
the  lower  turbinate.  The  choanas  are  about  1  incli  high  and 
J  inch  across ;  they  ai-e  se)iarat«d  from  each  other  by  a  thin 
vertical  median  septal  membrane,  prolonged  backwards  from  the 
posterior  edge  of  the  vomer.  Seen  in  the  mirror,  the  septum 
appear!^  as  a  »luirply-*iefined  ridge,  of  a  pink  colour,  and  nan-ower 
in  the  middle  than  at  either  extremity.  It  must  be  rememlwred 
that  the  nasal  septum  not  infrequently  deviates  to  one  sidi".  In 
young  subjects,  the  upj)ei'  and  back  jiart  of  the  pharynx,  from 
side  to  side,  pivsenls  a  large  mass  of  lymphoid  tissue,  conatituting 
the  pharijnijeal  tonsil.  This  eti'uctui-e  is  not  distinctly  circum- 
scribe*! ;  it  occupies  tlie  space  behind  and  between  the  Eustachian 
tubejj  on  each  side,  and  extends  to  the  roof  of  the  cavity  as  far  as 
e  clioante  (Jlac-alister).  Its  tissue  resembles  that  of  the  faucial 
isils;  in  adult  subjects,  it  is  often  unrecognizable.  In  the 
addle  of  the  iiaso-phaiyngeal  vault,  the  mucous  membrane 
metimes  presents  an  irregular,  flask-tike  pit,  the  bursa pJiaryngea, 
■whose  opening  is  usually  narro>v  and  directed  downwards  and 
wards,  its  wider  fundus  pointing  upwards  towards  the  baai- 
^CTanial  foramen.  It  is  a  i>ouch  of  mucous  membrane  which 
occupies  the  site  of  the  continuation  upwaixls  of  the  pharJ^lgeal 
tnbe.  pinched  off  by  the  in-growth  of  the  para-chordal  cartilages, 
and  thereby  separated  from  the  pituitary  body  above."  Acooitling 
to  some  authorities,  the  existence  of  tlua  structure  is  due  to 
jMthological  cliaiiges  in  tbe  pharj'ngeal  tonsil. 

The  Pharyngeal  Op«niuga  of  the  Eustachian  Tabea  ami  the 
adjacent  part:;  can  Ix'  seen  on  cai-eful  examination  with  an 
ordinary  laryngeal  mirror.  The  (.owition  of  the  parts  seen  is  of 
course  clianged ;  the  cartilaginous  swelling  which  forms  tim 
posterior  lip  of  the  orifice  appears  in  front  in  the  mirror,  while 
the  anterior  lip  is  seen  behind  it,  or  farther  from  the  eye.  The 
long  diameter  of  the  opening,  when  it  can  be  seen  in  the  mirror, 
n  direct«l  from  above  downnvards  and  forwards.  The  depression. 
Galled  Roeennialler's  fossa,  which  is  situated  behind  the  iK>sterior 
lip,  appears  in  front  of  it  in  the  minor,  and  is  somewhat  darker 
in  ooloQT  than  the  swelling  which  it  bounds.  This  fossa  can  \te 
beet  seen  when  the  patient's  head  is  slightly  turned  to  the 
opposite  side.     Tlie  opening  itself  is  in   the  form  of  a  rounded 
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triangle ;  the  mucous  membmiie  is  lighter  in  colour  than  that  of 
the  adjacent  wall  of  the  pharynx.  The  posterior  lip  of  tlie  opening 
is  yellowish  or  yellowish-red  in  colour.  The  morbid  changes  in 
the  pharyngeal  orifice  to  be  looked  for  in  diseases  of  the  middle  ear 
are  congestion  and  swelling  of  the  lips  and  adjacent  parts,  profuse 
catarrhal  secretion ;  the  presence  of  adenoid  growths,  ulceration 
and  contractions,  and  in  the  posterior  part  of  the  nostrils  a  polypus 
or  enlargement  of  the  posterior  extremity  of  a  turbinated  body. 
In  children  the  roof  of  the  phaiynx  is  a  frequent  seat  of  adenoid 
growths,  which,  as  will  be  shown  in  a  subsequent  chapter,  are 
often  associated  \Ndth  diseases  of  the  ear. 

Digital  examination  of  tlie  naso-pharynx  enables  the  surgeon 
to  ascertain  the  size  and  character  of  morbid  growths  existing  in 
that  cavity.  It  is  performed  by  passing  the  forefinger  behind  the 
soft  palate.     If  the  right  hand  be  used  the  surgeon  stands  on  that 
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Tuj.  43. 
The  author's  Finger-guard. 

side  of  the  patient,  but  if  the  left,  on  the  opposite  side.  The 
surgeon's  finger  should  be  protected  to  prevent  it  from  being  bitten 
by  the  patient,  and  for  this  purpose  the  author  recommends  a 
piece  of  india-rubber  tubing,  shown  at  Fig.  43,  which  has  been 
drawn  upside  down  in  order  to  exhibit  the  piece  removed  from  its 
right  surface  as  the  hand  is  held  in  Fig.  44.  The  guard  should 
be  about  three  inches  in  length  and  not  less  than  one-eighth  of  an 
inch  in  thickness,  with  the  lower  half  of  the  anterior  half-inch  cut 
away,  and  a  V'^^^^l^^  piece  also  removed  from  the  right  side  to 
within  half  an  inch  of  its  anterior  extremity,  to  allow  the  tubing 
to  be  pulled  over  the  index  finger  until  its  front  edge  is  behind  the 
joint  between  the  proximal  and  middle  phalanges.  By  thus 
covering  the  first  phalanx,  the  metacarpo-phalangeal  joint  and  the 
head  of  the  metacarpal  bone,  the  parts  usually  bitten,  are  protected 
whilst  the  two  front  joints  of  the  finger  are  left  free.  The  patient 
should  be  seated,  and  his  head  steadied  by  the  surgeon's  hand. 
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Care  must  be  taken  not  to  press  the  uvula  backwards,  because  it  is 
<lifficult  to  get  the  finger  behind  tlie  soft  palate  wbeii  it  is  closely 
applied  to  the  posterior  wall  of  the  pharynx,  and  efforts  at  retching 
are  very  liable  to  be  cause<l.  The  patient's  head  may  be  moved 
in  various  directions  in  order  to  facilitate  the  examination  of  tlie 
%-ariou8  parte,  but  tliis  is  usually  unnecessary.  If  the  finger  cannot 
be  easily  passed  into  the  naso-pliarynx,  its  tip  should  be  placed 
behind  the  lower  part  of  the  posterior  pillar  of  the  fauces  on  the  side 
on  which  the  surgeon  is  standing,  and  slipped  upwards  in  the 
:>pace  between  it  and  the  posterior  wall  of  the  ])liarynx.  By  this 
means  it  will  easily  pass  behind  tlie  soft  palate.  The  structui-es 
which  can  be  distinguished  by  the  finger   are  the  i-oof  of  the 
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TUB  ,4,UTHOH'S  FlSGER-OUAan  IN  POSITIOS. 

pharynx,  the  mouth  of  the  Eustachian  tube  on  each  side,  the 
projecting  posterior  lip  and  Rosenmiiller's  foaaa  behind  it;  the 
posterior  border  of  the  nasal  septum,  the  boundaries  of  the  posterior 
nares,  the  extremities  of  the  middle  and  inferior  turbinate  bones, 
and  the  upper  surface  of  the  velum. 

The  utmost  gentleness  should  always  be  U8e<l  when  examining 
this  region. 

EXAMINATION  OF  THE  EUSTACHIAN  TLBEIS. 
The  permeability  of  the  Eustachian  tnhes  is  the  condition 
upon  which  the  discharge  of  their  functions  depends,  and  it  may 
be  tested  in  three  ways — (1)  Valsalva's  metliod  of  inflating  tlie 
middle  ear ;  (2)  Politzer's  method ;  (3)  the  employment  of 
catheters,  through  which  air  ia  forced  into  the  tubes. 
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(1.)  Valsalva's  Method  of  forcing  air  into  the  tympanum  i» 
as  follows : — The  i)atient  takes  a  deep  inspiration,  and  then  makes 
a  forcible  attempt  at  expiration  through  the  nose  with  the  moutJi 
shut  and  the  nostrils  firmly  compressed  with  the  fingers.  The  air 
is  thus  forced  upwards  from  the  thorax,  and  being  unable  to 
escape  through  the  mouth  or  nose,  some  of  it  passes  through  the 
pharyngeal  openings  of  the  Eustachian  tubes,  and  thence  to  the 
tjinjMina.  The  patient  is  conscious  of  a  sensation  of  pressure  or 
fulness  in  these  parts,  which,  if  the  tubes  are  healthy,  subsides 
when  saliva  is  swallowed,  and  the  mouths  of  the  tubes  thu& 
opened ;  but  if  the  tubes  are  obstructed,  the  feeling  of  fulness  may 
remain  for  several  minutes.  It  is  best  for  the  surgeon  to  compress 
the  nostrils  himself,  because  by  suddenly  relaxing  the  pressui^e  he 
can  judge  of  the  amount  of  expiratorj-  force  which  is  being  used. 
Patients  often  apj^ear  to  be  blowing  hard  through  the  nostrils^ 
when  in  reality  they  are  either  not  doing  so  at  all,  or  else  only  to  a 
slight  degree,  their  energ}'  being  entirely  or  principally  expended 
in  merely  distending  their  cheeks.  If  the  membrana  tympani  be 
examined  wdth  a  speculum  as  the  air  is  thus  forced  into  the  cavity, 
it  will  be  seen  to  bulge  out  slightly,  especially  at  its  posterior  and 
superior  segment.  The  cone  of  light  is  altered  in  size,  and  may 
entin»ly  disappear.  On  using  the  auscultation  tube  two  sounds 
are  heard ;  one  of  these  is  due  to  friction  of  the  air  against  the 
walls  of  the  Eustachian  tube,  while  the  other,  a  short  sound,  is 
produced  by  the  air  striking  against  the  membrana  tymj^ani. 
Care  must  be  taken  not  to  mistake  the  sound  produced  by  the 
contmction  of  the  pharyngeal  muscles  for  that  caused  by  the 
entrance  of  air  into  the  tympanum. 

When  the  mucous  membrane  of  the  tubes  is  much  swollen,  the 
expiratory  pressure  will  l>e  insuflicient  to  force  air  into  the 
tympanum.  When  the  membrane  is  perforated,  the  method  often 
succeeds,  and  may  be  employed  to  force  secretions  from  the  middle 
ear ;  the  passage  of  air  through  the  perforation  causes  a  hissing 
sound.  Permeability  of  the  tubes  may  be  inferred  when  positive 
results  are  obtained ;  if  no  air  can  be  forced  into  the  tympanum, 
some  obstacle  may  be  presumed  to  exist  either  in  the  tube  or  some 
other  pait  of  the  middle  ear. 

In  many  c^ses  Valsalva's  method  can  be  very  easily  accom- 
plished, and  with  decided  improvement  in  the  hearing-power 
as  a  result.     Too  frequent  repetition  is,  however,  liable  to  cause 
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congestion  of  the  head,  with  a  similar  condition  of  the  tympanum, 
and  a  permanent  alteration  in  the  natural  curves  of  the  membrane, 
consequent  upon  its  having  become  relaxed  from  being  too  often 
stretched  by  forcible  expiration.  Patients  should  therefoi-e  be 
instructed  as  to  the  number  of  times  that  the  method  is  to  be 
practised,  whenever  it  is  prescribed  as  a  part  of  treatment. 

The  author  does  not  agree  with  Roosa,*  where  he  says,  whilst 
s))eaking  of  Valsalva's  method  of  inflation,  **  and  as  a  means  of 
diagnosis  it  is,  in  most  cases,  vastly  inferior  to  the  use  of  the 
catheter  or  Politzer's  method."  On  the  contrary,  it  supplies 
information  as  to  the  degree  of  obstruction  to  the  entrance 
of  air  into  the  Eustachian  tubes,  which  cannot  be  obtained 
either  by  the  use  of  a  catheter  or  Politzer's  inflation;  more- 
over, in  some  cases  it  renders  unnecessary  the  employ- 
ment of  either  of  these  methods  of  injecting  air  for  testing 
permeability. 

When  the  Eustachian  tubes  are  in  a  normal  condition,  or 
when  their  lining  membrane  is  not  much  swollen,  air  can  be 
forced  through  them  by  Valsalva's  method ;  but  when  this  cannot 
be  done,  it  is  evident  that  they  are  obstructed  to  more  than  a 
slight  degree.  If  the  patient  begins  by  expiring  gently,  and 
gradually  increases  the  force,  the  degi*ee  of  pressure  required  to 
send  air  through  the  tubes  can  be  ascertained ;  and  at  the  same 
time,  by  placing  an  auscultation  tube  in  each  ear  and  noticing 
whether  both  tubes  open  simultaneously,  knowledge  will  be 
gained  as  to  whether  an  equal  amount  of  obstruction  exiats  in 
both  tubes,  and  if  not,  which  is  the  more  affected. 

Neither  a  slight  degree  nor  the  comparative  amount  of 
obstruction  can  be  estimated  by  means  of  a  catheter  or  Politzer's 
inflation,  unless  one  tube  is  blockexl  to  a  considerable  extent ;  and, 
therefore,  Valsalva's  method  of  inflation  possesses  advantages 
which  cannot  be  claimed  for  either  of  the  other  methods. 

(2.)  Politzer's  Method  of  forcing  air  through  the  Eustachian 
tubes,  and  of  thus  rendering  them  j^enneable,  was  suggested  by 
some  experiments  he  made  as  to  the  fluctuations  in  the  air- 
pressure  in  the  tympanimi.  During  the  act  of  swallowing,  the 
naso-phamyx  is  closed  below  by  the  soft  palate,  which  comes  into 
contact  with  the  posterior  wall ;  and  if  air  be  at  the  same  time 
injected  through  one  nostril  and  the  other  be  tightly  closed,  the 
*  TreatUe  on  the  Diseases  oftlt^  Ear,  6th  edition,  p.  77. 
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air  in  the  nares  and  naso-pharyiix  will  be  more  or  less  coiidensetl 
and  forcefl  tln-ongh  the  Eustachian  tubes  into  the  middle  ear  on 
each  side.  The  mouths  of  the  tubes  are  opened  by  the  act  of 
swallowing,  winch  therebj'  facilitates  the  passage  of  the  air.  The 
instrument  best  adapted  for  practising  this  method  is  an  india- 
rubber  bag,  having  a  capacity  of  t«n  ounces  and  fitted  with 
Gardiner  Brown's  nozzle.  As  shown  in  the  accompanying 
woodcut  (Fig.  45),  this  nozzle  is  rectangular  in  shape,  and  its 
extremity  tapers  to  a  comparatively  fine  point,  so  that  it  can 
be  introduced  into  the  nostril  of  even  a  young  child.  Being' 
made  of  soft  rubber,  it  becomes  distended  while  tlie  air  is  passing 
through  it,  and  thus  completely  plugs  the  nostril  in  which  it 
has  been  place<l.     The  length  of  the  tubing  between  the  bag  and 


its  nozzle — abont  sixteen  inches — enables  the  surgeon  to  move 
his  arm  freely  whilst  compressing  the  bag,  and  prewnts  the 
possibility  of  injury  being  caused  by  any  movement  of  the 
surgeon's  hand  being  conniiunicated  to  the  patient's  nose.  When 
this  method  of  inflation  is  used,  the  patient  should  always  be 
seated,  Iwcaiise  giddiness  is  liable  to  be  produced  by  the  sudden 
increase  of  ]>ressure  of  air  in  the  tympanum. 

The  Iwg  is  used  in  the  following  manner:— The  surgeon  stands 
on  the  riglit  side  of  tlie  jwitient  (who  is  seate<l  in  a  chair),  and 
introduces  the  nozzle  into  one  nostril,  with  its  point  directed 
along  the  inferior  meatus  ;  he  then  compresses  the  ala  of  the 
other  nostril  with  the  left  thumb  or  a  finger,  so  as  to  prevent 
the  escajie  of  air.  The  patient  is  then  told  to  distend  his  cheek» 
with  air;  and  when  this  is  done,  the  surgeon  forcibly  compresses 
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the  bag  with  his  right  liancl.  When  the  air  in  the  naso-pharynx 
is  thus  compressed  and  driven  into  both  tympana,  a  feeling  of 
resistance  to  the  complete  eniptjdng  of  the  bag  is  usually 
experienced.  If  this  metliod  fail,  the  patient  may  be  directed 
to  take  a  mouthful  of  water,  to  be  swallowed  at  the  bidding  of 
the  surgeon,  who  compresses  the  air-bag  when  the  larynx  is  seen 
to  rise.  Success  is  indicated,  as  in  the  pi^evious  method,  by  the 
resistance  experienced ;  and,  to  some  extent,  by  a  dull  gurgling 
sound,  due  to  the  vibration  of  the  soft  palate  previously  in  contact 
with  the  posterior  wall.  The  surgeon  should  stand  at  the 
patient's  side,  because  children  and  even  adults  do  not  always 
keep  the  mouth  firmly  closed,  and  consequently  water  may  be 
forced  out  of  it,  and  over  the  surgeon's  coat,  unless  he  keeps  out 
of  the  way.  With  adult  i)atients  water  is  often  unnecessar}%  the 
act  of  swallowing  behig  sufiicient.  In  treating  young  children 
all  special  instructions  may  be  omitted,  inasmuch  as  in  these 
cases  the  capacity  of  the  naso-pharynx  is  small,  the  Eustachian 
tubes  are  short,  and  their  mouths  are  easily  rendered  patent. 
During  crying  the  soft  i)alate  comes  into  contact  with  the 
j>osterior  wall  of  the  ])harynx,  and  thus  facilitates  the  passage 
of  air  into  the  tubes. 

ModificatioxiB  of  Folitzer's  Method. — Other  modifications  of 
the  method  of  closing  the  naso-phaiynx  have  been  suggested  by 
various  surgeons.  Lucae*  suggests  that  instead  of  swallowing 
water,  the  patient  should  be  instructed  to  pronounce  the  sound 
"  ah,"  and  thus  to  cause  the  soft  palate  to  be  applied  to  the 
j>osterior  wall.  Grul)ert  recommends  that  the  patient  should  te 
directed  to  pronounce  the  syllable  **  huck,"  with  emphasis  on  the 
last  letter.  The  tongue  is  thus  forced  backwards,  and  its 
j>osterior  part  comes  into  contact  with  the  soft  palate.  In 
employing  these  modifications  of  Politzer's  method,  the  surgeon 
compresses  the  }>ag  as  the  patient  utters  the  sound,  with  which 
he  should  be  made  quite  familiar  before  the  oi)eration  is  begun. 

As  compared  with  swallowing,  both  distension  of  the  cheeks 
and  phonation  present  several  advantages ;  they  are  more  easily 
accomplished,  and  take  up  less  time.  Moreover,  the  pressure  can 
be  maintained  for  a  longer  period  than  is  the  case  w^hen  a 
mouthful   of  water   is   swallowed.       This   latter   plan,    however, 

•   Virchow'g  Archir,  1875,  Hd.  04. 

t  Lehrbuch  der  Ohrenheilkuruie.  S.  222. 
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eonietimea  annwera  ^vheii  tlie  other  methods  prove  ineffectual. 
In  some  cases,  both  disteiiaion  of  the  cheeks  and  the  utterance 
of  a  syllable  fail  to  close  the  pharynx,  and  the  soft  palate  is  forced 
downwards  by  the  condensed  air  before  any  effect  has  been 
produced  upon  the  Eustachian  tubes.  In  addition  to  this,  it 
must  be  remembered  that  the  result  of  swallowing,  ho  far  as  the 
tubes  are  concerned,  is  different  from  that  of  phonation  ;  a  degree 
of  pressure  which  sufBces  to  open  the  tubes  in  Politzer's  method 
may  fall  to  produce  any  effect  when  the  other  plans  are  adopted. 
In  the  case  of  children,  Hinton  used  frequently  to  inflate  the 
tympana  by  blowing  through  a  piece  of  india-rubber  tubing,  one 


end  of  which  was  inserte<l  in  his  mouth  and  the  other  in  one  of 
the  child's  nostrils. 

The  Auscultation  Tube,  Bometimes  called  Diagnostio 

Tube,  enables  the  surgeon  to  ascei-tain  whether  the  injected  air 
passes  along  the  Eustachian  tube.  This  instniment  (Fig.  46) 
consists  of  a  piece  of  india-mbbei-  tubing  about  thirty  inches  long, 
furnished  at  each  end  with  an  eai-piece  made  of  a  hollow  piece  of 
ivory  or  vulcanite,  one  to  be  intro<luced  into  the  meatus  of  the 
patient  and  the  other  into  that  of  the  surgeon.  Care  must  be 
taken  that  the  auscultation  tube  hangs  freely,  and  is  not  com- 
pressed or  bent  at  a  eliar|>  angle,  either  of  which  coiiditioris  may 
prevent  the  passage  of  sound.     The  ear-pieces  should  be  of  such  a 
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size  that  they  fit  comfortably  into  the  meatus,  and  it  is  well  to 
have  one  made  of  ivory  (a),  and  the  other  of  vulcanite  (b),  to 
enable  the  surgeon  to  distinguish  them,  and  keep  one  for  his  ovm 
use.  When  this  instrument  is  used,  a  gurgling  sound  will,  of 
course,  be  heard  as  the  water  is  swallowed ;  but,  besides  this,  the 
practised  ear  will  distinguish  the  friction-sound  of  the  air  passing 
through  the  tube,  and  the  short  sound  caused  by  the  movement  of 
the  membrane.  When  perforation  exists,  a  hissing  noise  may 
sometimes  be  heard  with  the  unaided  ear. 

PrecautioxiB  while   Employing  Folitzer's  Method. — When  the 
parts  are  in  a  normal  condition,  the  air  will  pass  into  both  tym- 
panic cavities  with  an  equal  degree  of  force;    but  the  existence 
of  an  obstacle  on  one  side  will  render  the  effect  more  marked 
in  the  pervious  tube.     In  such  cases,  and  likewise  in  those  of 
unequal  occlusion  of  both  ears,  the  meatus  on  the  normal  or  on 
the  less  affected  side,  as  the  case  may  be,  should  be  stopped  by  the 
finger  while  the  air  is  being  injected.     A  similar  precaution  must 
be  taken  in  cases  of  unilateral  perforation  of  the  membrane ;  the 
meatus  must  be  firmly  closed  on  that  side,  so  as  to  prevent  the  air 
from  escaping.     Inclination  of  the  head  to  one  side  facilitates  the 
entrance  of  air  into  the  opposite  tube ;  thus,  if  it  be  wished  to  act 
specially  upon  the  left  tube,  the  head  should  be  inclined  towards 
the  right  shoulder. 

The  amount  of  force  to  be  employed  in  injecting  the  air  varies 
in  difierent  cases,  and  must  be  regulated  by  the  degree  of  resist- 
ance that  has  to  be  overcome.  Violent  injections  are  likely  to 
««i8e  unpleasant  sensations ;  rupture  of  the  membrana  tympani 
has  ensued  in  some  cases. 

Occasional  Unpleasant  Effects  of   Politzer's    Method. — It  has 
heen  stated  above    that  the   injection   of  air,   as   in   Politzer's 
method,  sometimes  causes  unpleasant  symptoms.     Headache  and 
giddiness  are  occasional  results ;  attacks  of  faintness  and  a  feel- 
ing of  sinking  are  less  common.     Noises  in  the  ears  are  more 
frequently  produced,  and  this  symptom  may  last  for  some  time. 
If  much  force  be  used,  air  may  pass  into  the  oesophagus,  and 
cause    nausea    and    various     uncomfortable    sensations    in    the 
stomach.     These  will  rapidly  pass  off  if  the  patient  takes  a  few 
deep  inspirations.     Rupture  of  the  membrana  tympani  is  a  very 
rare  accident ;  the  injection  of  air  through  a  catheter,  as  well  as 
by  Valsalva's  method,  has  also  been  known  to  produce  it.     In 
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cases  in  which  the  accident  has  occurred,  there  has  generally 
been  some  morbid  condition  of  the  membrane ;  such  as  atrophy 
or  a  cicatrix,  or  calcareous  deposits.  Under  such  circumstances, 
a  slight  inipture  of  the  membrane  is  not  likely  to  be  attended  with 
any  untoward  results ;  on  the  contrary,  some  improvement  in 
hearing-power  is  generally  experienced.  When  a  morbid  con- 
dition of  the  membrane  is  known  to  exist,  rupture  may  be 
])revented  by  closing  the  meatus  with  the  finger  when  the  air 
is  injected.  In  cases  of  this  kind,  however,  it  is  better  to  inject 
air  through  a  catheter,  by  means  of  which  the  pressure  can  be 
easily  regulated.  Politzer  states  that  a  force  of  three  to  four 
atmospheres  is  required  to  rupture  a  normal  t}Tnpanic  membrane ; 
the  pressure  employed  when  his  method  is  practised  rarely 
exceeds  half  an  atmosphere. 

General  Results  of  Folitzer's  Method. — The  effect  produced 
by  injecting  air  by  Politzer's  method  varies  with  the  nature  of 
the  lesion.  When  there  is  marked  deafness  as  a  consequence  of 
swelling  and  accumulation  of  secretion  in  the  tympanum  and 
abnomial  tension  of  the  membrane,  the  improvement  after  the 
injection  is  often  verj'  considerable.  But  when  structural  changes 
have  taken  place,  and  the  development  of  bands  of  connective 
tissue  and  adhesions  interferes  with  the  movements  of  the  ossicles 
and  membrane,  and  also  when  the  nervous  structures  are  the  seat 
of  the  lesion,  little,  if  any,  improvement  can  be  expected  from  the 
use  of  Politzer's  method. 

The  indications  for  the  employment  of  Politzer  s  method,  and  a 
comparison  of  its  advantages  as  compared  with  those  of  Valsalva's 
plan,  and  of  the  use  of  the  Eustachian  catheter,  will  be  given  at 
the  end  of  this  chapter. 

(3.)  The  Eustachian  Catheter :  Forms  and  Description. 

— ^The  third  method  of  injecting  air  into  the  Eustachian  tube 
involves  the  use  of  a  catheter,  which  is  passed  through  the  inferior 
meatus  of  the  nose  into  the  pharyngeal  o])ening.  The  Eustachian 
catheter  is  made  either  of  silver  or  vulcanite,  and  should  not 
exceed  11  Jem.  in  length.  It  presents  a  curve  near  its  thinner 
extremity,  and  its  outer  end  is  funnel-shaped,  for  the  reception 
of  the  nozzle  of  an  india-rubber  air-bag.  The  cui'ved  portion, 
or  beak,  is  about  2^cm.  in  length,  and  forms  an  angle  of  about 
135^  with  the  straight  portion.  (Fig.  47.)  As  the  dimensions  of 
the  inferior  meatus  varj-   according  to  the  size  of  the  superior 
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maxillary  bone,  the  presence  or  absence  of  spurs,  deviations  of  the 
septum,  etc.,  the  length,  gauge,  and  curve  of  the  catheter  are  not 
only  important  in  themselves,  but  should  also  be  capable  of 
being  expressed  in  such  a  manner  as  would  prevent  mistakes,  and 
enable  the  practitioner  to  describe  in  exact  tenns  the  instiamient 
required. 

The  catheter  suitable  for  the  majority  of  patients  corresiX)nds 
with  the  size  No.  9  of  the  French  urethral  catheter  gauge ;  this 
will  be  found  to  convey  the  air  in  sufficient  volume  into  the 
middle  ear.  A  larger  instiniment  presents  no  advantages,  and 
is  likely  to  cause  discomfort  in  its  passage  through  the  nostrils. 
At  the  present  time  the  gauge  is  described  by  numl)ers  1,  2,  3, 
etc. ;  but  even  these  do  not  represent  any  particular  standard. 


Fio.  47. 
Illustration  of  Catheter  with  a  Curve  op  18mm. 

and  instruments  supposed  to  be  similar  often  vary  in  their  gauge 
and  curve  as  well  as  in  their  length. 

In  order  to  prevent  difficulties  in  description  and  to  ensure 
uniformity  of  construction,  the  author  proposes  (1)  that  the 
length  of  a  catheter  should  be  measured  by  a  straight  line  dra\Mi 
from  its  larger  extremity  along  the  lower  surface  of  the  stem — 
the  beak  pointing  upwards — to  a  line  at  a  right  angle  thereto, 
and  touching  the  extremity  of  the  beak.  If  the  fonner  line 
measure  11  ^m.,  it  will  be  found  that  when  the  instrument 
is  in  the  position  suitable  for  injection  of  air,  the  anterior 
l>ortion  of  its  stem  does  not  project  more  than  3cm.  beyond  tiie 
floor  of  the  nostril,  and  that  consequently  the  nozzle  of  the 
air-bag  can  be  easily  and  firmly  held  in  contact  with  the  catheter 
by  the  thumb  and  foi-efinger  of  the  left  hand  whilst  air  is  being 
injected.  For  the  introduction  of  the  shortened  form  of  catheter, 
now  in  general  use  in  this  country,  the  profession  is  indebted  to  the 
late  Mr.  G.  F.  Hodgson,  of  Brighton.  In  or  about  the  year  1876, 
finding  the  old-fashioned  catheter,  which  was  about  seven  inches 
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in  K^n^th,  unnecessarily  long,  he  had  a  piece  cut  out  of  one  of  his 
ihHtrunu'nts,  and  the  ends  joined  with  a  collar  of  metal,  so  that  the 
i'ntlu»ter  was  reduced  to  foui'  and  a-lialf  inches  in  length.  The 
hhoittMied  instrument  answered  so  well  that  Mr.  Hodgson  had  all 
ut*w  ones  made  to  its  length.  The  objection  to  the  longer  form 
of  catheter  is  that  it  cannot  be  held  properly  in  position  (see  Fig. 
o2,  l>age  131),  while,  at  the  same  time,  the  nozzle  of  the  air-bag 
in  setuirely  kept  in  the  funnel-shaped  orifice  dming  the  injection 
of  air.  (2)  The  second  proposition  is  that  the  gauge  of  Eustachian 
<'athetei*8  shall  correspond  with  that  of  the  French  catheter 
gauge,  which  is  well  known  and  gi'aduated  on  a  definite  scale. 
(3)  Supi>osing  that  the  curve  of  the  beak  corresponds  with  an 
angle  of  135®,  its  length  shall  be  exjnvssed  in  minimetres,  in- 
dicating the  distance  between  two  parallel  lines.  The  lower  line 
should  be  drawn  along  the  lower  surface  of  the  catheter  (placed 
with  its  beak  directed  upwanls) ;  the  upper  line  should  touch  the 
t^xti'emity  of  the  beak.  Another  line  dmwn  perpendicularly  to  the 
])arallel  lines  may  be  termed  the  **  beak-line " ;  its  length  will 
serve  to  represent  the  length  of  the  beak. 

As  ali-eady  mentioned,  a  catheter  corresponding  v^dth  No.  9 
Fi-ench  gauge,  with  a  beak-line  of  18mm.,  is  suitable  for  most 
adult  male  cases ;  but  its  beak  is  sometimes  found  to  be  too  long 
to  allow  the  catheter  to  be  turned  outwards  in  the  naso-pharynx. 
When  this  difficulty  is  experienced  a  catheter  with  a  beak-line  of 
ICmm.  can  generally  be  ])assed.  It  is  well  that  the  practitioner 
should  be  provided  with  four  catheters — viz.,  two  of  No.  9  gauge, 
with  Ix^ak-lines  of  18  and  16mm.  respectively;  and  two  of  No.  7 
gauge,  with  similar  beak-lines.  In  exceptional  cases  catheters 
with  beak-lines  of  14  and  20mm.  i-espectively  may  possibly 
l)e  ivcpiired.  A  catheter  of  No.  5  gauge  is  seldom  necessary. 
A  general  j^ractitioner  can  do  good  work  even  with  three  instru- 
ments—viz., one  of  No.  9  gauge,  with  18mm.  be^k-line;  No.  7, 
with  l(3mm.,  and  No.  7,  ^\^th  14mm.  beak-line.  By  such  a 
nomenclature  as  that  suggested,  a  standanl  can  be  formed  which 
is  intelligible  to  all.  As  the  gauge  must  be  measured  by  the 
slightly  enlarged  extremity  of  the  beak,  the  actual  gauge  of  the 
stem  will  be  somewhat  less  than  the  number  sjxjcified. 

If  it  be  found  that,  owing  to  the  direction  of  the  beak  of  the 
catheter,  the  air  does  not  strike  the  lumen  of  the  Eustachian  tube, 
the  difficulty  may  be  remedied  by  moving  the  outer  end  of  the 
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stem  of  the  instrument  either  away  from  or  towards  the  mesial 
line.  The  air  can  be  injected  into  the  tube,  if  the  end  of  the  beak 
just  touches  the  orifice. 

At  the  outer  end  of  the  catheter  a  ring  is  attached  to  tliat 
portion  of  the  circumference  which  corresponds  with  the  cun'e ; 
the  ring  serves  to  indicate  the  position  of  the  beak  when  the 
catheter  is  introduced.  Special  catheters  should  be  kept  for 
sjrphilitic  cases,  because  the  disease  may  be  conveyed  from  one 
patient  to  another  by  means  of  these  instruments.  For  some 
years  past,  the  author  has  used  an  instrument  (Fig.  48)  for  these 
cases  which  has  a  collar  of  copper  about  three-eighths  of  an  inch 
in  width  fitted  to  the  funnel-shaped  portion.  This  method  of 
marking  has  the  advantage  of  being  cleanly  and  indestructible, 
and  readily  distinguishes  the  catheter  from  those  used  for  ordinary- 
cases.      A  catheter  should  be  k6pt  very  clean,   and  disinfected 


Fig.  48. 
Catheter  with  Copper  Collar. 

after  use,  because  catarrh  as  well  as  syphilis  can  be  communicated 
by  means  of  this  instrument  if  proper  precautions  are  neglected. 
The  author  now  always  uses  silver  catheters,  because  their 
diameter  is  less  than  that  of  a  \Tilcanite  catheter  with  the  same 
bore,  and  they  are  as  well  tolerated  by  patients  as  those  made 
of  the  latter  substance.  Vulcanite  catheters  are  cheaper  than  silver 
ones,  and  by  some  surgeons  are  considered  more  easy  to  pass 
when  an  obstruction  exists,  on  account  of  their  greater  elasticity. 
This  supposed  advantage,  however,  the  author  has  not  experienced. 
Vulcanite  catheters  possess  one  advantage  as  compai'ed  ^^'ith 
silver  instruments:  they  are  not  afi*ected  by  remedies  injected 
through  them.  Tliey  are,  however,  more  diflScult  to  cleanse,  and 
this  drawback  is  one  of  considerable  importance  in  view  of  tlie 
possibility  of  the  syphilitic  virus  and  catarrh  being  conveyed  by 
their  means.  After  a  vulcanite  catheter  has  been  used,  itjshould 
be  kept  in  a  solution  of  perchloride  of  mercury  (1—1000)  for  some 
hoars,  and  then  washed  in  warm  water.  Vulcanite  catheters  can 
be  bent  in  any  direction ;  to  soften  them,  they  should  be  flipped 
in  hot  water  or  held  over  a  lamp,  and  when  the  requisite  curve 
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Imn  Imh'ii  jriveii,  it  can  be  rendered  pennaneiit  Ly  di] 
itixlriiiiu-iit  in  cold  water.  Metallic  catheters  are  mo 
diBintVctiHl  by  being  placed  in  a  20  per  cent,  solution  < 
acid  n>id  afterwai'ds  boiled. 

Bags  for  Injecting  Air.— >W  injecting  air 

iittlu'ter,  Politzer'a  india-rubbei'  Iwig  may  be  employed 
HUlhor  prefers  a  lag  (Fig,  49)  fitted  at  one  end  «-itl 
(i().  iHi'l  it  tl>e  other  with  a  piece  of  tubing  about  fiftt 
ill  length,  which  has  attache<l  to  its  other  end  a  vidcan 
(fl)  nimle  to  fit  accurately  the  funnel-shaped  end  of  the 


liumcdiately  in  front  of  the  bag  ia  a  piece  of  leather  (c) 
whicli  JM  jiaiiHed  a  loop  of  silk  (d)  for  mispending  the 
lnitt4)n  on  the  surgeon's  coat,  and  it  will  be  found  best 
it  Ut  nni'  of  the  upper  buttons,  because  when  so  suspen 
iH  IfMH  itrolmhility  of  its  dragging  on  the  catheter  tha 
r«Hti'ni*d  to  one  of  the  lower  buttons.  It  is  important 
littg  (duiiild  1m-  Niispended  by  its  anterior  part ;  because 
iirrangeiHi'iit,  if  the  bag  be  dropped,  its  weight  falls  i 
HUii|ieiidi<r  and  not  upon  the  catheter,  wheivas  if  th 
uttHi'hed  iHiliind,  any  sudden  movement  will  be  commuii 
the  imtlieter.  If  I'olitzer'a  aii--bag  is  employed,  a  piece 
ndilier  tubing,  Hi'veml  incJies  in  length,  should  always  t 
fimnnct  ir«  nozzle  with  the  catheter;  this  addition  prev 
iM-ing  eUMsed  to  the  patient  and  possible  injur;-  to  th. 
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HMinbmiie  hy  tlie  iiiovenieiit  of  llie  Iiag  being  communicated  fo 
Ub^  catlieti-r  when  tlii-  air  is  iiiifi-ted. 

■    Introduction  of  the  Eustachian  Catheter. — From  state- 

H^iils  made  to  the  autlior  by  several  meciii'jil  men,  the  impression 

^penut  to  prevail  that  tlie  introduction  of  an  Eust-achian  catheter 

H^a  difficult  and  very  jjainful  procedure ;  and,  furthermore,  that  if 

■Mendance  upon  an  aui-al  case  is  to  be  continued,  and  the  patient's 

HluiEdence  retained,  it  in  essential  that  a  catheter  should  not  be 

nsed.     Au   old   friend   of  the    author's,    an    exceptionally   good 

Bnetitioner,  told  him  a  short  time  ago  that  he  had  once  tried  to 

Kms  an  Eustachian  catheter,  but  had  not  since  dared  to  make 

Rbother  attempt,  for  the  man  on  whom  he  was  operating  uttei'ed 

a  groan  as  the  instrument  was  introduced,  and  then  fell  on  the 

floor  in  a  fainting  condition.     The  surgeon  referred  to  was  liiin- 

self  ftuHering  from  a  slight  defect  of  liearing,  and  the  passage  of 

a  catheter  had  been  proix)8e<l  by  the  author.     As  a  result  of  his 

experience,  he  now  passes  a  catheter  dexterously  not  only  on  his 

patients,  but   also   upon   himself.      Without    doubt.   Eustachian 

catheters  are  frequently  passed  in  an  improper  manner.     At  their 

first  visit,  patients  often  appear  to  doubt  the  correctness  of  the 

assurance  that  the  use  of  the  catheter  is  a  painless  proeedui-e,  and 

object  to  the  little  operation  because  of  their  previous  unpleasant 

experiences. 

The  mistakes  usually  made  ai-e : — 

1.  Not  holding  the  catheter  sufficiently  lightly. 

2.  Using  an  instrument    either   too  large  or   having  ttio 

lo„g»cu™. 

3.  Using  force  during  the  introduction. 

A  catheter  cannot  be  held  too  lightly,  and  should  always  be 

e  t^  glide  through  the  nostril,  care  being  taken  to  keep  it  in 

B  inferior  meatus. 

The   patient  should  always  be  seated,  with  his  head  resting 

tinst  the  hack  of  the  chair,  or  a  i-est  if  one  is  provided,  and 

B  surgeon  should  always  sland  on  the  patient's  right  side.     The 

iair  Fig.  50  is  very  convenient  for  this  purpose :  the  head-rest 

■^e)  made  by  Messrs.  Ash  is  easily  adjusted  to  any  position  by 

the  handle  (il),  and  can  be  slipped  either  forwards  or  backwards 

along  the  rod  (c).     Its  height  is  i-egulated  by  the  rod  (a),  which  is 

ntcured  by  the  liandle  ('/). 

H    The  movable  table  (j')  attached  to  the  arm  carries  any  iustru- 
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nieiit  which  may  be  required,  and  the  clips  fixed  to  it  secnre 
hold  the  stem  of  a  glass,  when  fluid  injei'tions  are  required,  and 
prevent  tJie  vessel  being  overturned.     Before  attempting  to  pass  an 
Eustachian  catheter,  the  ausnnltatioii  tulx'  shoukl  be  placed  in  the 
patient's  and  the  sui'geon's  i.-ar,  aud  the  air-ba^  should  be  suspends 


from  a  button  on  tlie  surgeon's  coat,     The  tip  of  the  nose  shoulgf 
then  lie  gently  raised  by  the  left  thumb,  whilst  the  hand  is  steadied  I 
by  the  fingers  being  rested  on  the  patient's  forehead.     The  catheter! 
Beleot«d  should  be  held  very  lightly  in  a  vertical  position  by  itaJ 
larger  end,  between  the  thumb  and  the  first  and  second  fingers 
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the  right  hand,  with  the  beak  uppermost,  and  directed  towards  the 
nostril  into  which  it  is  about  to  be  inserted.  Care  must  be  taken 
to  keep  the  beak  against  the  floor  of  the  nose,  otherwise  it  is 
apt  to  get  into  the  middle  meatus.  To  ensure  this,  the  right 
hand  should  be  raised  as  the  catheter  passes  into  the  nostril,  until 
finally  the  instrument  is  in  a  horizontal  position.  As  soon  as  the 
beak  is  felt  to  touch  the  posterior  wall  of  the  naso-phaiynx,  it 
should  be  withdrawn  half  an  inch,  and  turned  outwaixis  and 
slightly  upwards,  when  it  will  be  found  to  be  in  the  orifice  of  the 
Eustachian  tube.  The  precise  distance  which  the  catheter  must 
be  withdrawn  necessarily  depends  upon  the  antero-posterior 
dimensions  of  the  naso-phaiynx,  but  about  half  an  inch  is  usually 
sufficient.  The  above  and  the  following  detailed  methods  for 
finding  the  orifice  of  the  Eustachian  tube  are  of  service  only  to 
those  who  are  unaccustomed  to  pass  a  catheter.  After  a  little 
practice  the  beak  of  the  instrument  can  be  turned  directly  into  the 
orifice  of  the  Eustachian  tube,  without  previous  contact  with  the 
walls  of  the  naso-phaiynx.  If  the  catheter  is  drawn  backwards  by 
muscular  contraction,  when  the  beak  is  turned  outwards  in  the 
naso-pharynx,  it  is  an  indication  that  it  is  in  the  fossa  of  Rosen- 
mtiller.  As  soon  as  the  beak  of  the  catheter  is  in  the  Eustachian 
orifice,  the  third  and  fourth  fingers  of  the  left  hand  should  be 
placed  one  on  each  side  of  the  patient's  nose,  the  palm  of  the  hand 
being  downwards  and  forwards  (Fig.  52),  and  the  outer  end  of  the 
instrument  grasped  between  the  thumb  and  index  finger.  The 
nozzle  of  the  air-bag  should  now  be  introduced  into  the  funnel- 
shaped  orifice,  and  the  thumb  and  index  finger  of  the  left  hand 
slipped  forward  to  hold  it  in  that  position,  the  second  finger 
su])])orting  the  catheter  whilst  tliis  is  being  done.  Air  is  then 
injected  into  the  tympanum  by  compressing  the  air-bag. 

The  advantage  of  the  method  above  described  for  holding  the 
catheter  in  position,  whilst  air  or  fluid  is  being  injected  into  the 
middle  ear,  is  that  the  relative  position  of  the  surgeon's  hand  and 
the  catheter  with  the  patient's  face  remains  unaltered  if  the  patient 
moves  his  head ;  whereas,  if  the  catheter  is  merely  steadied  by  the 
surgeon  resting  his  fingers  against  the  patient's  nose  or  forehead, 
it  is  pressed  into  the  tissues,  and  causes  pain  if  the  patient  moves 
his  head,  because  by  so  doing  he  alters  the  relative  position  of  his 
face,  and  the  surgeon's  hand  holding  the  catheter.  When  the 
beak  of  the  catheter  is  thought  to  be  in  the  orifice  of  the  Eustachian 
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tube,  and  the  nozzle  of  the  aii'-baK  has  been  inserted  into  the 
funnel-shaped  end,  the  bag  should  be  compressed  at  first  only 
gently,  whilst  the  sound  produced  by  the  air  is  listened  to  by 
means  of  the  auscultation  tube,  in  oi-der  to  ascei-taiii  whether  the 
position  of  the  catheter  is  correct.  As  soon  an  that  ia  found  to  be 
the  case,  air  may  be  more  forcibly  injected  into  the  middle  ear. 
If  an  india-rubber  bag,  unprovided  with  a  valve  for  refilling, 
is   used  for  injecting  air,   its   nozzle   must   be  withdraivn  from 


Left  ha\d 


the  catheter  before  the  pressure  of  the  hand  is  removed  to  enable 
it  to  refill.  Unless  this  is  done,  secretion  from  the  naso-pharynx 
will  be  drawn  into  the  catheter  as  the  air-ljag  exjjands,  and 
may  block  up  its  orifice.  Compression  of  tlie  bag  should,  thei-e- 
fore,  be  kept  up  until  it  is  removed  from  the  catheter.  When 
distended  with  air,  the  bag  is  replaced  and  again  conipressetl, 
and  these  manipulations  may  be  repeated  four  or  five  times, 
or  more  often  if  necessary.  In  the  withdrawal  of  the  catheter,  the 
beak  should  be  turned  downwanls  and  kejit  close  to  the  6oor 
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of  the  nares.  To  prevent  the  tickling  which  tlie  passage  of 
the  catheter  is  apt  to  jiroduce,  a  2  ]ier  cent,  sohitioii  of  cocaine 
may  Iw  injected  into  the  nostrils.  Finding  that  the  metal  cocaine 
tipray  producer  in  general  nse  imparted  a  metallic  taste  to  the 
tiolutioii,  the  anthor  requested  Messrs.  Mayer  &  Meltzer  to  make 
n  (iiio  tfpray  producer  in  \ndcanite,  and  after  a  little  difficulty  they 
iiu|iplic(t  him  with  the  instrument  shown  at  Fig.  53,  which  works 
veiy  well. 

There  are  several  other  methods  of  introducing  the  Eustachian 
(•nthoter  ;  it  will  be  sufficient  to  describe  two  of  them. 

Frank's  Method  it*  convenient,  inasmuch  as  tlie  posterior  boi-der 
of  tliK  nasal  septum  is  uned  as  a  guide  in  its  performnnce.     The 
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i!iitlu-t.-r  i»  inlriHliu'i'd  as  before,  with  the  point  in  contact  with  tlw 
Hiiiii-  i.r  I  hi'  ntii'fs.  When  the  posterior  jiharyngeal  wall  is  reached. 
Mill  iii'-lninu-nt  ih  liinicd  so  that  its  extremity,  as  shown  by  the 
pu^ilixii  I.r  llii'  ring,  j^tints  towards  rhe  oj'j>osite  side;  it  is  then 
kMllidi'nvMi  until  llie  Iwak  is  arreste<l  by  the  nasal  septum. 
VUr-  Jii"lrmiii'nl  Ik  then  steadied  between  thethumb  ond  forefinger 
iif  llu-  li'l'l  linnd,  niid  turned  upon  its  long  axis  through  half  a 
nivl.',  with  llu'  a|«-\  dowinvanls.  At  the  completion  of  this 
iiuinipulitlii'ii.  llu-  |Hiiiil  of  the  catheter  will  be  dii-ectedhorizontally 
l>ln)ll'll.^  I  111'  I'hurynneiil  ojM'uing  of  the  Eustachian  tube. 

Ul'ublir'l  Method.  -In  the  meth<Kl  reconmiended  by  Gruber,  the 
liiiiiilii-  ir,  )ui^Hiil  uliHig  the  floor  of  the  nares,  as  above  deecribed, 
until  (lie  (iiiniiciiir  wall  of  the  pharj'nx  is  reached.      It  is  then 
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withdrawn  until  it  touches  the  posterior  border  of  the  hard  palate. 
Care  must  be  taken  not  to  draw  the  catlieter  back  into  the  nostril ; 
to  prevent  its  going  too  far,  its  outer  end  must  be  somewhat 
raised.  The  pharj'ngeal  opening  of  the  tube  is  about  one-fifth 
of  an  inch  behind  the  border  of  the  hanl  palate ;  to  find  it,  the 
catheter  must  be  pushed  slightly  backwanls,  and  then  turned 
through  a  quarter  or  three-eighths  of  a  circle  on  its  long  axis, 
with  its  apex  directed  outwards.  The  point  will  then  impinge 
upon  the  pharyngeal  opening,  and  will  pass  into  it  if  the 
outer  extremity  be  moved  slightly  downwards  and  towards  the 
septum. 

IndicationB  that  the  Catlieter  is  in  Proper  Fositioii. — When  the 
apex  of  the  catheter  is  lodged  in  the  opening  of  the  Eustachian 
tube,  a  sense  of  resistance  will  be  experienced  when  an  attempt 
is  made  to  turn  it  upwards.  Its  position  will  not  be  altered  when 
the  patient  swallows,  and  if  air  be  injected,  the  sound  of  its 
passing  along  the  tube  will  be  heard  with  the  aid  of  the  ausculta- 
tion tube.  If  the  beak  of  the  catheter  be  lodged  in  RosenmtiUer's 
^oesa,  there  will  be  little,  if  any,  resistance  when  it  is  turned 
upwards ;  if  it  be  embraced  by  a  fold  of  mucous  membrane,  the 
stem  will  move  freely  when  the  patient  swallows  or  speaks. 

OlMtacles  and  Methods  of  Overcoming  them. — Obstacles  to  the 
^Introduction  of  the  Eustachian  catheter  are  not  infrequently  met 
^ith ;  and  when  difficulty  is  experienced,  the  nose  should  be  care- 
Wly  examined  mth  the  aid  of  reflected  light.     Great  sensitive- 
ness of  the  mucous  membrane,  swelling  of  the  parts,  especially  of 
the  inferior  turbinated  body,  deviations  of  the   septum,  carti- 
laginous and  bony  spurs,  polypi  and  strictures  from  ulceration, 
may  render  the  introduction  of  the  catheter  very  difficult,  or  even 
impossible.      As,  therefore,  the  dimensions  of  the  nostrils  may 
vary  very  much,  there  is  no  nile  for  the  position  of  the  catheter 
during  its  passage.     It  often  passes  best  if  the  beak  is  directed 
horizontally  outwards  beneath  the  inferior  turbinated  body,  as 
soon  as  it  is  well  within  the  nostril,  and  turned  a  little  down 
again  as  it  goes  through  the  choana. 

Sometimes  the  instrument  can  be  passed  by  holding  it  lightly, 
and  gently  turning  it  from  side  to  side  whilst  it  is  pushed  back- 
ward; and  occasionally  rotation  of  the  catheter  in  the  naso- 
pharynx, through  three-quarters  of  a  circle,  will  effect  the  desired 
end.  If  a  large-sized  catheter  will  not  pass,  a  smaller  one  should  be 


134  EXAMINATION  OF  THE  NOSE,  ETC. 

tried,  or  one  with  a  shorter  curve.  A  catheter  should  always  be 
passed  with  the  greatest  gentleness,  and  in  many  instances  it  is 
best  to  allow  it  to  find  its  own  way.  If  the  diflSculty  is  caused  by 
the  swollen  condition  of  the  soft  tissues,  a  2  per  cent,  solution  of 
cocaine  will  generally  remove  the  obstruction. 

When  it  has  been  found  impossible  to  introduce  the  catheter 
through  one  side,  an  attempt  may  be  made  to  reach  the  mouth  of 
the  tube  from  the  opposite  side.  The  catheter  used  for  this 
pui'pose  should  have  a  long  and  strongly  cui'ved  beak.  It  is 
passed  into  the  nares  in  the  manner  already  described,  and  when 
the  posterior  wall  of  the  naso-pharj^nx  is  reached,  it  should  be 
withdrawn  half  an  inch,  and  the  beak  turned  towards  the  ear 
which  is  to  be  catheterised. 

In  nervous  and  very  sensitive  people,  attempts  to  pass  the 
Eustiichian  catheter  may  be  finistrated  by  attacks  of  retching  or 
vomiting,  and  uncontrollable  movements  of  swallowing.  When 
these  are  verv  violent,  it  mav  be  necessarv  to  remove  the  catheter ; 
they  will  sometimes  subside  if  the  patient  takes  deep  inspirations 
tlu'ougli  the  nose.  Convulsive  attacks  of  coughing  and  continuous 
sneezing  sometimes  necessitate  withdrawal  of  the  catheter;  but 
these  difficulties  can  generally  be  removed  by  spraying  into  the 
nostrils  a  2  per  cent,  solution  of  cocaine  a  few  minut-es  before 
the  instrument  is  introduced. 

Emphysema  sometimes  Caused. — In  a  few  cases  tlie  injection 
of  air  through  the  Eustachian  catheter  has  caused  emphysema 
beneath  the  mucous  membrane,  extending  to  parts  at  a  con- 
siderable distance  from  the  throat.  This  accident  may  occur  if  the 
membrane  be  injured  by  the  point  of  the  catheter,  and  also  in 
cases  of  ulceration.  Under  either  of  these  circumstances,  air  mav 
find  its  way  into  the  sub-mucous  tissue,  and  pass  under  the 
mucous  membrane  of  the  soft  palate  and  phar^-nx  to  the  orifice  of 
the  larj'nx,  and  to  the  subcutaneous  connective  tissue  of  the  cheek 
and  side  of  the  neck.  It  has  also  been  known  to  pass  into  the 
thorax  between  the  ribs  and  the  costal  pleura.  In  two  cases  in 
which  a  i)owerful  air-pump  was  used  to  force  air  into  the  tube,  the 
fatal  result  which  en8ue<I  was  probably  due  to  emphysema  of  the 
glottis.  If  the  catheter  be  carefully  introduced,  and  the  air-bag 
be  emj)loyed,  emphysema  is  very  unlikely  to  occur ;  and  should  a 
small  quantity  of  air  pass  into  the  sub-mucous  tissue,  it  will 
become  absorbed  in  the  coui*se  of  a  few  davs. 
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The  symptoms   depend   upon   the  amount   and   seat   of  the 
emphysema.     On  inspecting  the  mouth  and  throat,  the  mucous 
membrane  of  the  soft  palate  and  uvula  is  seen  to  be  swollen  and 
distended,  so  that  these  parts  are  considerably  enlarged  ;    the 
posterior  wall  of  the  phar}-nx  is  bulged  out,  and  the  lips  of  the 
orifice  of  the  Eustachian  tube  are  much  larger  than  natural.     The 
cheek  on  the   affected  side  is   puffed  out,  and  the  eyelids  are 
swollen.    The   swelling   may   be   so   gi'eat   as   to  be  easily  dis- 
cernible; if  slight,  it  may  be  detected  on  digital  pressure.     The 
subjective  symptoms  vary  ;   a  feeling  of  tickling  and  irritation 
in  the  pharynx  is  usually  complained  of,  and  if  the  larjTix  be 
involved  in  the  oedema,  difficulty  of  breathing  will  become  verj^ 
prominent.     In  the  majority  of  the  recorded  cases,  the  emphysema 
subsided  within  a  few  days  under  the  use  of  cold  applications  and 
gargles.     Prominent   emphysematous   portions  of  mucous  mem- 
brane may  be  incised  with  the  point  of  a  bistoury. 

The  accident  above  described  invariably  results  from  un- 
necessarj',  and  therefore  unjustifiable,  force  being  used  to  intro- 
duce the  catheter,  and  air  being  forced  through  it  when  the 
resistance  shows  that  the  catheter  is  not  in  its  proper  position. 
The  sound  conveyed  by  the  auscultation  tube  should  clearly 
demonstrate  that  the  air  is  not  passing  into  the  tympanum. 

The  Bisk  of  Conveying  Syphilis  by  means  of  the  Eustacliian 
catheter,  and  the  plans  to  be  adopted  to  preclude  infection,  have 
already  been  discussed  (see  page  125). 

Sounds  Produced  during  Injection  of  Air. — The  injection  of  air 
into  the  Eustachian  tube  ])rodiices  certain  sounds  which  can  be 
heard  through  the  auscultation  tube.  With  a  normal  condition 
of  the  parts  the  air  entering  tlie  tympanum  causes  a  blowing 
Bound,  which  has  been  compared  to  that  heard  when  rain  falls 
upon  the  leaves  of  a  tree.  This  sound  is  due  to  the  friction 
of  the  air  upon  the  walls  of  the  tube  and  of  the  tympanic  cavity. 
It«  character  is  influenced  by  alterations  in  the  width  of  the  tube 
and  in  the  size  of  the  catheter.  With  a  naiTOW  tube  and  also 
with  small  catheters  the  soiind  becomes  shrill  and  high;  under 
opi)Osite  conditions  its  pitch  is  changed.  The  condition  of  the 
menibrana  tympani  considerably  modifies  the  character  of  the 
sound ;  when  the  membrane  is  tense  the  sound  is  distinct  and 
harsh,  and  may  resemble  that  which  is  heard  in  cases  of  per- 
foration, inasmuch  as  it  appeal's  to  originate  close  to  the  ear 
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of  the  listener.     When  the  membrane  is  relaxed  the  sound  is  less 
distinct  and  soft. 

Rdles,  or  rattling  sounds  of  various  kinds,  are  often  heanl  when 
the  tympanum  or  Eustachian  tube  contains  excess  of  secretion. 
Fine  bubbling  rales  generally  originate  in  the  tympanimi,  whereas 
more  distinct  and  interrupte<l  sounds  of  this  character  ai'e 
produced  in  the  pharj^ngeal  half  of  the  tube.  When  the 
membrana  tymjmni  is  perforated,  the  character  of  the  sound  is 
modified  by  the  size  of  the  opening,  by  the  amount  of  secretion 
in  the  middle  ear,  and  by  the  degree  of  permeability  of  the  tube. 
A  whistling  or  hissing  sound  is  characteristic  of  a  perforation, 
and  when  excess  of  secretion  co-exists,  bubbling  r&les  will  be 
superadded.  These  sounds  will  appear  to  originate  close  to  the 
ear  of  the  surgeon. 

Sounds  sometiines  Absent — It  may  happen  that  no  sounds 
are  produced  when  air  is  injected.  The  most  frequent  cause  of 
this  negative  result  is  a  foreign  body  in  the  catheter  or  a  kink  in 
the  auscultation  tube.  The  feeling  of  resistance  to  the  com- 
pi'ession  of  the  air-bag  in  the  former  case  instantly  reveals  the 
cause  to  a  practised  hand.  The  absence  of  sound,  however,  may 
be  due  to  impermeability  of  the  Eustachian  tube  from  adhesion 
of  its  walls,  or  to  obstruction  caused  by  foreign  bodies.  In  other 
cases  the  sound  suddenly  ceases,  and  then  again  becomes  audible. 
Tliis  })eculiarity  may  be  caused  by  changes  in  the  position  of  the 
Eustachian  catheter,  or  by  folds  of  mucous  membrane  acting  as 
valves.  It  must  not  be  forgotten  that  rftles  may  be  produced  in 
Rosenmtiller's  fossa  when  the  beak  of  the  catheter  is  lodged 
therein.  The  stream  of  air  forms  bubbles  in  the  mucus  of  the 
fossa,  and  also  throws  into  vibration  the  posterior  lip  of  the  tube. 
Tliese  sounds  are  heai-d  as  if  produced  at  a  distance  from  the  ear. 
If  the  catheter  be  drawn  fonvaixls  and  its  beak  placed  within  the 
lips  of  the  tube,  a  marked  difference  will  be  perceived  in  the 
character  of  the  sound,  and  the  entrance  of  air  into  the  tvm{>anum 
will  be  exj>erienced  by  the  patient. 

Action  of  Compressed  Air  on  Eustachian  Tube  and 

Middle  Ear. — Befoiv  (considering  the  relative  advantages  of  the 
three  methods  by  which  air  may  be  injected  into  the  tympanum, 
it  seems  desirable  to  point  out  the  manner  in  which  compressed 
air  acts  wyKyn  the  Eustachian  tube  and  the  structures  contained  in 
the  middle  ear. 


ACTION  OF  COMPRESSED  AIR.  137 

When  a  current  of  air  passes  from  the  naso-pharynx  into  the 
tympanum,  certain  effects  are  produced  upon  tlie  Eustachian  tu})e, 
the  membrana  tympani,  and  the  structures  covering  the  fenestra 
rotunda  and  the  fenestra  ovalis.  The  air  distends  the  Eustachian 
tube  and  removes  from  it  any  excess  of  secretion,  a  portion  of 
which  is  driven  into  the  pharynx  and  the  remainder  into  tlie 
tympanic  cavity.  The  pressure  of  the  air  upon  the  walls  of  the 
tube  tends  to  reduce  any  existing  hyx)er8Bmia,  and  thus  tempo- 
rarily enlarges  its  calibre.  The  effect  of  the  current  upon  the 
membrana  t^inpani  is  very  marked,  and  can  easily  be  seen  with 
the  aid  of  the  speculum  and  measured  with  the  ear  manometer. 
The  injected  air  forces  the  membrane  outwards,  causing  it  to 
bulge  into  the  external  meatus.  In  this  movement  it  carries  with 
it  the  handle  of  the  malleus,  and  this  in  turn,  though  to  a  lesser 
extent,  draws  the  incus  and  stapes  in  an  outward  direction.  If, 
as  often  happens,  the  membrane  be  too  much  curved  inwards  and 
tightly  stretched,  and  the  movements  of  the  ossicles  be  much 
impeded,  the  forcible  introduction  of  a  current  of  air  will  restore 
the  membrane  to  its  normal  position  and  re-establish  its  capacity 
for  vibration.  The  marked  improvement  in  hearing  which  often 
results  from  the  employment  of  one  of  the  methods  already 
described  is  due  to  the  increased  mobility  of  the  membrane  and 
chain  of  ossicles. 

There  are  other  structures  in  the  middle  ear  which  can  be 
acted  upon  by  a  current  of  air  through  the  Eustachian  tube. 
A  common  result  of  inflammatory  processes  is  the  formation  of 
bands  of  connective  tissue  which  considerablv  interfere  with  the 
movements  of  the  membrane  and  ossicles,  and  these  bands  are 
stretched  to  some  extent  bv  the  force  of  the  air.  The  tendon  of 
the  tensor  tympani  can  be  similarly  affected.  The  two  fenesti-ae 
are  also  acted  upon,  and  undue  rigidity  caused  by  inflammatoiy 
deposit  may  be  lessened  or  overcome.  Abnormal  tension  in  the 
labyrinth  will  be  re<luced  by  lessening  the  pressure  of  the  sta]>es 
upon  the  fenestra  ovalis. 

Semoyal  of  ezndation  is  another  result  of  inflation  of  the  tviu- 
panum.  The  extent  to  which  such  i*emoval  can  be  effected  depends 
upon  tlie  consistency  of  the  fluid  and  the  state  of  the  tvmpanum 
and  adjacent  parts,  for  if  inflammation  is  present  it  may  be  un- 
desirable to  inject  air  into  the  middle  ear.  When  the  exudation  is 
fluid  and  consists  only  of  serum,  it  can  usually  be  got  rid  of  in  the 
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course  of  one  or  two  days  by  frequent  injections  of  air,  even  when 

it  has  been  present  for  several  weeks ;  but  when  it  is  inspissated, 

either  in  consequence  of  the  admixture  of  mucus  or  on  account 

of  its  long  existence,  the  membrane  may  have  to  be  incised  in 

order  to  effect  its  removal.     The  escape  of  the  exudation  when  the 

membrane  is  intact  will  be  facilitated  if,  during  the  injection,  the 

head  is  inclined  forwards  and  to  the  opposite  side.     But  even  if 

little  or  no  exudation  escape,  the  inflation  may  effect  considerable 

improvement   in   the    hearing-power    by   forcing    the    tympanic 

membrane  outwards,  and  increasing  the  mobility  of  the  ossicles, 

as  above  described.     It  will  act  beneficially  in  another  manner, 

viz.,  by  re-establishing  the  normal  pressure  of  air  in  the  tympanic 

cavity.     As  Politzer  has  pointed  out,  closure  of  the  Eustachian 

tube  in  catarrhal  and  inflammatory  affections  of  the  middle  ear 

causes  rarefaction  of  the  air  in  that  cavity.     As  a  result  of  the 

reduction  of  pressure,  an  exudation  of  fluid  takes  place  from  the 

blood-vessels  and  lymphatics,  a  condition  which  has  been  described 

as  hydrops  ex  vacuo.     The  injection  of  air   restores  the   normal 

pressure,  reduces  the  hyperaemia  of  the  mucous  membrane,  and 

thus  promotes  the  absorption  of  the  exudation.     The  objec:t  of 

frequent  injections  of  air   is   not  only  to  prevent   the  vacuum 

re-forming,  but  also  to  keep  up  intratympanic  pressure,  and  thus 

assist  in  the  absorption  of  the  fluid.     This  subject  will  be  referred 

to  again  later  on  when  dealing  with  exudation  into  the  tympanum. 

When  perforation  exists,  the  effect  of  a  current  of  air  forced 

through  the  Eustachian  tube  is  to  propel  any  exudation  into  the 

external  meatus,  and  thus  to  relieve  the  tube  and  the  tympanic 

cavity.     The  membrane  will  be  forced  outwards,  and  will  carry 

\Aith  It  the  chain  of  ossicles,  so  that  the  normal  tension  of  the 

labyrinth  will  be-  to  some  extent  restored.     There  is  no  risk  of 

torcing  secretion  into  the  mastoid  cells ;  experiments*  have  proved 

that  when  perforation  of  the  membrane  exists,  morbid  contents 

:^f  the  tympanum  will  be  driven  into  the  meatus  bv  a  cun-ent 

:>f  air  through  the  Eustachian  tube. 

Comparative   Value   of  the  Various   Methoda.— A 

liscussion  of  their  comparative  value  will  complete  this  account 
.f  the  various  methods  of  inflathig  the  middle  ear. 

\  )     aisalva  s  method  has  the  advantage  of  simplicity  and  e«se 
£  execution ;  but  where  there  is  great  resistance,  the  force  of  the 

•  Michel,  Arohivfar  Ohrenheilkunde,  Bd.  XI. 
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current  of  air  is  likely  to  prove  insufficient.  As  a  means  of 
diagnosis,  a  positive  result  implies  that  mechanical  obstruction 
is  either  verj'-  slight  or  entirely  absent ;  but  if  the  result  be  nega- 
tive, some  obstacle  may  be  inferi'ed  to  exist.  Also,  when  the  tul>es 
are  unequally  affectefl,  it  enables  the  relative  amount  of  obstruc- 
tion to  be  ascertained.  It  must  alwavs  be  borne  in  mind  that 
inflation  of  the  middle  ear  by  this  method,  depending  as  it  does 
upon  forced  expiratorj*  efforts,  produces  hyj)er8emia  of  the  cerebral 
vessels  and  venous  congestion :  it  is,  therefore,  not  unattended 
with  danger  when  practised  by  pei*sons  the  subjects  of  disonlered 
conditions  of  the  vessels  in  question.  The  mucous  membrane 
of  the  tympanum  likewise  partakes  in  the  hyperaemia,  and  too 
frequent  repetition  of  the  process  is  therefore  likely  to  promote 
exudation. 

When  the  membrane  is  pei-f orated,  Valsalva's  method  often 
proves  verj'  useful.  Very  little  effoi-t  is  required  to  force  secretion 
from  the  tympanum  into  the  external  meatus.  The  patient  should 
always  be  warned  against  too  frequent  repetition  of  the  precess ; 
and  if  there  be  reason  to  suspect  disease  of  the  cerebral  vessels, 
Valsalva's  method  should  not  be  jii-actised. 

(2)  Politzer*8  method  of  inflating  the  middle  ear  is  of  great 
value  in  all  cases  in  which  the  use  of  the  catheter  is  either 
impossible,  or  attended  with  gi*eat  difficulties  and  drawbacks. 
Thus  children,  among  whom  catarrhal  afiections  of  the  middle 
ear  are  very  common,  frecpiently  will  not  allow  a  catheter  to 
be  passed,  whereas  they  readily  submit  to  Politzer's  method. 
Also  in  nervous  adults  and  in  cases  of  malformation  of  the  nares, 
the  latter  plan  is  usually  i)racticable.  It  is  likewise  preferable 
in  cases  of  inflammator}-  swelling  of  the  nasal  or  pharyngeal 
mucous  membrane,  a  condition  likelv  to  be  made  worse  by  the 
use  of  the  catheter.  As  compared  with  Valsalva's  method, 
Politzer's  plan  has  the  advantage  of  forcing  air  into  the 
tympanum  at  a  lower  pressure,  which  can,  however,  be  raised 
at  the  will  of  the  surgeon.  In  many  cases  the  method  can  be 
practised  by  the  patient  himself,  after  a  few  instructions.  Lkistly, 
the  sudden  rush  of  air  into  the  tympanum  is  sometimes  more 
efficacious  than  the  weaker  current  which  passes  through  the 
Eustachian  catheter. 

(3)  The  use  of  the  catheter  is  indicated  in  cases  in  which  the 
disease  is  confined  to  one  side,  and  whenever  it  is  desirable  to 
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inject  fluids  into  the  middle  ear.  It  is  also  useful  when  the 
pharyngeal  orifice  of  the  Eustachian  tube  is  much  swollen,  and 
resists  the  action  of  the  current  in  Politzer's  method.  It  may 
also  be  tried  whenever  the  latter  plan  produces  disagreeable 
results,  such  as  distension  of  the  stomach  and  giddiness.  Lastly, 
auscultation  can  be  better  practised  when  the  catheter  is  em- 
ployed, because  the  force  and  amount  of  the  air  injected  can  be 
regulated,  and  the  passage  of  air  gives  rise  to  a  more  distinct  sound. 
Hence  the  catheter  is  especially  suited  for  purposes  of  diagnosis. 

Passage  of  Bougies  along  the  Eustachian  Tube. — 

Reference  must  be  made  to  another  method,  recommended  by 
some  authorities,  of  testing  the  permeability  of  the  Eustachian 
tube,  and  of  relieving  or  curing  constrictions,  due  either  to  swell- 
ing of  the  mucous  membrane  or  to  growth  of  connective  tissue  in 
the  sub-mucous  layer.  This  plan  consists  in  passing  bougies 
along  the  tube  with  the  aid  of  the  catheter.  As  a  matter  of  fact, 
however,  the  author  never  has  recourse  to  this  method  of  treat- 
ment ;  he  doubts  the  efficacy  of  bougies  thus  used,  and  he  is  quite 
sure  that  they  are  capable  of  causing  serious  mischief.  If  the 
j)assage  of  a  bougie  be  immediately  followed  by  the  restoration  of 
some  amount  of  patency  to  the  tube,  it  is  at  least  highly  probable 
that  the  occlusion  was  due  to  a  plug  of  inspissated  mucus  which 
would  have  been  softened,  and  would  have  come  away  in  a  few 
days  if  a  few  drops  of  a  weak  alkaline  solution  had  been  injected 
through  an  Eustachian  catheter.  If  the  obstruction  be  due  to 
swelling  of  the  mucous  membrane,  it  is  difficult  to  suppose  that 
any  real  l)enefit  can  result  from  the  passage  of  a  bougie,  for  the 
previous  condition  will  be  restored  when  the  instrument  is  with- 
drawn. It  is  alleged  that  various  medicaments  can  be  conveniently 
a])])lied  with  the  aid  of  a  bougie ;  but  they  can  be  used  in  solution 
with  greater  safety,  and  quite  as  efficiently,  through  the  Eustachian 
catheter.  The  use  of  bougies,  however,  for  purposes  of  diagnosis 
and  treatment,  is  still  advocated  bv  several  German  authorities, 
and  es[)ecially  by  Urbantschitsch.*  A  few  American  aurists 
regard  bougies  as  indispensable  in  cases  where  obstruction  of 
the  Eustachian  tube  does  not  yield  readily  either  to  Politzer's 
method  or  to  injections  of  air  through  the  catheter.  A  brief 
description  of  the  method  of  using  the  bougie  will  therefore  be 
ap])ended. 

*  Lehrhnch  der  Ohrenheilkunde^  .S  Aufl.  S.  24. 
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It  must  be  remembered  that  the  length  of  the  Eustachian  tube 
varies  considerably  in  different  cases  (3*5-4*5cm.) ;  the  seat  of 
a  constriction  cannot  therefore  be  exactly  ascertained.  The  carti- 
laginous portion  measures  about  2*5cm.,  and  the  osseous  part 
rather  less  than  half  this  length.  The  calibre  at  the  isthmus  is 
about  I^mm.  According  to  Urbantschitsch,*  a  constriction  is 
indicated  if  the  smallest  bougie  (IJmm.)  cannot  be  made  to  enter 
the  osseous  tube,  or  is  passed  with  great  diflSculty.  K  the  obstacle 
be  at  a  distance  of  16mm.  from  the  pharyngeal  orifice,  the 
stricture  is  in  the  cartilaginous  portion ;  if  at  from  22-30mm., 
it  is  in  the  isthmus,  or  ver}"^  close  to  it ;  if  at  from  30-40mm., 
the  obstacle  is  in  the  osseous  portion.  The  possible  existence 
of  folds  and  angularities  in  the  course  of  the  tube  must  always 
be  kept  in  mind.  Urbantschitsch  now  recommends  celluloid 
bougies  as  the  most  suitable ;  they  are  smooth  and  flexible, 
and  are  not  affected  by  sublimate  solution.  Each  extremity  is 
rounded  and  slightly  constricted  below  (d  boule).  These  bougies 
are  apt  to  become  fragile  after  a  time,  and  if  minute  transverse 
lines  appear  on  the  constricted  portion  the  instrument  should 
be  discarded. 

Preparation  and  Introduction  of  the  Bougie. — A  suitable 
catheter  is  selected  (one  having  a  long  and  decidedly  curved  beak 
is  to  be  preferred),  and  the  bougie  is  passed  along  it  until  the 
rounded  hearl  appears  at  the  orifice.  A  small  mark  is  then  made 
on  the  bougie  on  a  line  with  the  funnel-shaped  end  of  the  catheter, 
and  starting  from  this,  a  scale  is  constructed  with  marks  at 
5mm.  apart.  The  catheter  is  introduced  in  the  usual  way,  and 
when  it  is  in  its  proper  position,  as  proved  by  auscultation,  the 
bougie  is  passed  along  it  until  the  first  mark  coincides  with  the 
outer  extremity  of  the  catheter.  The  bougie  is  then  pushed 
onwards  with  a  rotatory  movement,  only  very  slight  force  being 
nse<l  to  overcome  any  obstacle  that  may  be  encountered.  If  the 
attempt  prove  unsuccessful,  the  bougie  should  be  withdrawn  and 
a  thinner  one  tried.  Constriction  very  rarely  occurs  on  the 
tympanic  side  of  the  isthmus ;  it  is  therefore  generally  sufficient 
to  pass  the  bougie  just  beyond  the  latter  spot.  In  order  to  act 
upon  the  isthmus  itself,  the  head  of  the  bougie  should  be  slighth' 
mthdrawn,  and  allowed  to  remain  in  position  for  a  few  seconds,  or 
even  for  a  few  minutes. 

*  Arehive*  of  Otology,  voL  xii.  p.  358. 
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Tlie  bougie  should  not  be  passed  along  the  tube  for  more 
than  35nim.  If  this  limit  be  exceeded,  the  ossicles  or  tympanic 
membrane  may  be  damaged,  the  bougie  getting  between  the 
malleus  and  the  incus,  and  impinging  on  the  membrane.  PerfoiT^- 
tion  has  been  thus  caused,  and  in  other  cases  sudden  deafness  has 
resulted,  probably  from  dislocation  of  the  ossicles. 

That  the  bougie  has  been  properly  introduced  into  the  tube  is 
shown  (1)  by  the  manner  in  which  the  catheter  is  retained  in  its 
position,  and  (2)  by  the  absence  of  any  alteration  during  swallow- 
ing, inasmuch  as  the  action  of  the  muscles  of  the  tube  and 
pharynx  produces  little,  if  any,  effect,  owing  to  the  manner  in 
which  the  bougie  is  held.  When  the  latter  has  been  withdrawn, 
it  ought  to  appear  slightly  curved,  somewhat  in  the  form  of  the 
letter  3?  ^^  correspondence  with  the  coui*se  of  the  tube.  If,  on 
the  other  hand,  the  bougie  be  sharply  curved  upwards  or  down- 
waixJs,  it  has  probably  failed  to  pass  through  the  tube.  The 
])assage  of  the  bougie  gives  rise  to  a  sensation  of  pricking  in  the 
i*egion  of  the  larjmx,  and  extending  in  the  direction  of  the 
tympanum.  As  the  head  of  the  bougie  passes  through  the 
isthmus,  the  sensation  in  the  tympanum  becomes  more  marked, 
and  is  often  referred  to  the  membrane.  Pain  extending  down- 
wards, and  increased  by  the  act  of  swallowing,  indicates  that  the 
bougie  is  not  passing  j)roperly  along  the  tube.  Passage  of  the 
instrument  through  the  isthmus  is  generally  accompanied  by 
crepitation,  which  can  be  heard  through  the  auscultation  tube. 
Any  symptoms  caused  by  the  introduction  of  the  bougie  usually 
pass  off  soon  after  its  withdrawal.  Urbantschitsch,  from  whose 
work  the  above  account  has  been  derived,  states  that  in  a  few  of 
his  cases  the  use  of  the  instrument  has  relieved  the  symptoms  of 
migraine,  and  of  trigeminal  and  occipital  neiu*algia. 

Accoi-ding  to  the  authority  just  quoted,  the  use  of  the  bougie 
is  indispensable  in  many  cases  of  chronic  catarrh  of  the  tym- 
panum ;  it  often  proves  effectual  after  the  catheter  has  failed  to 
i*elieve.  It  is  not  to  be  limited  to  cases  of  stricture  of  the 
Eustachian  tube,  or  to  those  in  which  there  is  evidence  of  a 
diminution  of  calibre,  which  cannot  be  dealt  with  in  any  other 
way.  On  the  other  hand,  its  use  is  indicated  for  the  removal  of 
swelling  of  the  walls  of  the  tube — an  almost  constant  accomi>ani- 
ment  of  chronic  tympanic  catarrli.  Urbantschitsch  claims,  in 
addition,  that  the  passage  of  the  bougie  not  only  dilates  the  tube, 
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but  acts  reflexly  on  the  aiiclitory  centres  tlirough  the  sensory 
nerves.  He  denies  Politzer's  assertion  that  tlie  effects  of  such 
reflex  action  rapidly  pass  off. 

In  the  last  edition*  of  his  work  on  **  Diseases  of  the  Ear/' 
Politzer  states  that  the  results  of  mechanical  dilatation  of 
strictures  of  the  Eustachian  tube  are  not,  on  the  whole,  ver\'' 
favourable.  In  cases  of  constriction  due  to  swelling,  instead  of 
the  bougie,  he  sometimes  uses  a  thin  rubber  capsule  4mm.  long 
and  1  Jmm.  wide,  "  which  is  fastened  to  the  top  of  the  catheter 
by  a  thread.  After  the  insertion  of  the  instrument  into  the  tube, 
the  capsule  is  inflated  through  repeated  pressure  of  air  into  the 
catheter."  The  lateral  pi'essure  upon  the  vessels  of  the  nmcous 
membrane  diminishes  the  amount  of  blood  contained  therein, 
and  reduces  the  swelling. 

For  constrictions  which  do  not  jneld  to  other  methods  of 
dilatation,  and  when  an  organic  stricture  is  supposed  to  exist, 
Politzer  considers  that  the  introduction  of  a  bougie  into  the 
Eustachian  tube  is  advisable  for  the  completion  of  the  diagnosis, 
and  as  a  method  of  treatment.  He  uses,  as  a  general  nile, 
bougies  of  silkworm  gut,  slightly  club-sliaped  at  the  extremity. 
For  severe  constrictions  he  prefers  the  whalebone  instruments 
recommended  by  Dr.  Suarez  di  Mendoza.  These  are  highly 
polished  and  rounded,  and,  in  consequence  of  their  greater  resist- 
ance, pass  more  easily  through  the  constricted  portion.  Each 
^ries  contains  eleven  bougies,  the  ends  of  which  vary  in  size  up 
^0  1mm.  In  order  to  provide  for  continuous  dilatation  of  the 
Eustachian  tube.  Dr.  di  Mendoza  has  invented  a  catheter,  which  is 
divided  into  two  parts  lengthwise.  "  After  the  introduction  of  the 
^ugie,  one  part  of  the  catheter  is  first  removed  from  the  nose, 
then  the  bougie  is  lifted  out  by  gentle  lateral  pressure  of  the  now 
open  second  half,  which  is  also  removed.  The  projecting  piece  of 
the  bougie  is  cut  off  close  to  the  nostril,  and  remains  twenty- 
four  hours  in  the  tube." 

Politzer's  opinion  with  regard  to  this  method  of  treatment  has 
been  already  stated.  He  adnn'ts  that  permanent  improvement  is 
very  rare ;  that  in  many  cases  no  dilatation  is  effected,  and  that 
aggravation  of  the  local  troubles  is  not  unusual. 

*  Translation  edited  by  Sir  W.  Dalby,  p.  804. 


CHAPTER  VI. 


METHODS  OV  TREATMENT. 

Syringing  the  Ear— Method  of  Performing— Symptoms  occasionally 
Caused— Application  of  Heat  and  Cold  to  the  Ear— The  local  Al>- 
Btraction  of  Blood — Massage- Tlie  Introduction  of  Medicated  Solu- 
tions into  the  JNIeatus — The  InsufBation  of  Uemedies  in  the  Form  of 
Powders — The  Air-l)ouche  and  Injections  through  the  Eustachian 
Tube— The  Injection  o(  Vapours  and  Gases  through  the  Eustachian 
Tube — Constitutional  Treatment. 

In  oifier  to  avoid  repetition  in  subsequent  fliapters,  it  seems 
desirable  to  give  an  account  of  those  methods  of  treatment  wliich 
are  applicable  to  many  diseases  of  the  ear,  and  are  therefore 
frequently  employed,  These  methods  include  (Ij  Syringing  the 
auditory  canal ;  (2)  The  application  of  heat  and  cold  to  the  ear 
and  adjacent  paits ;  (3)  The  local  abstraction  of  blood ;  (4J  Mas- 
sage ;  (5)  The  introduction  of  medicated  solutions  into  the 
meatus ;  (6)  The  insufflation  of  jrawders ;  (7)  The  air-douche 
and  injections  through  the  Eustachian  tubes  j  (8)  Constitutional 
treatment, 

(1)  Syringing  the  Ear. — The  syringe  is  oft^n  used  for  the 
removal  of  fureiyn  hodifs  and  of  accumulated  ceruminons  and 
purulent  secrt'tion.  The  meatus  should  be  thoroughly  examined 
before  having  recourse  to  the  syringe,  for  much  injun'  irmv  l>e 
done  if  there  be  nothing  to  remove  or  if  perforation  of  the  mem- 
brnne  exist.  Sj-ringes  in  common  use  ai-e  made  of  glass,  metal, 
and  \nilcanite.  Glass  and  vulcanite  syringes  are  fragile,  and  ant 
to  get  out  of  order ;  a  syringe  made  of  bi-aas  is,  on  the  whole, 
the  best  (Fig.  54);  it  should  hold  from  three  to  four  ounces. 
The  ordinary  instrument  is  too  well  k^o^v^l  to  require  minut«' 
description;  the  ring  e,  Fig.  54.  at  the  end  of  the  piston,  should 
admit    the    thumb    comfortably;    tlif    cap    of    the    cylinder    ha& 
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rings,  d,  d,  for  the  first  and  second  fingers.  The  piston  should 
be  freely  movable,  while  fitting  closely  into  the  cylinder.  The 
nozzle,  a,  should  be  about  an  inch  and  a  half  long,  and  some- 
what slender.  If  thick  or  very  bulbous  at  the  extremity,  it 
takea  up  too  much  room  iii  the  meatus,  and  prevents  the  ready 
escape  of  the  fluid  after  injection. 

The  profession  is  indebted  to  the  late  Mr.  Gardiner  Brown  for 


sif^b^^j^ 


Batonbt-Joint. 


devising  a  syringe  with  the  nozzln  attached  by  a  bayonet-joint  (c), 
and  removable  each  time  the  syringe  is  filled.  The  advantages  of 
this  model  are  that  the  syringe  is  filled  far  more  quickly,  on 
account  of  the  greater  size  of  the  aperture  in  the  neck,  g,  and  the 
entrance  of  air  into  the  syringe  is  almost,  if  not  entirely,  pre- 
vented, as  the  suction  is  materially  diminished  by  the  freedom  with 
which  the  water  enters.     For  the  removal  of  cerumen,  it  is  best  to 
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direct  the  stream  of  water  against  the  roof  of  the  meatus,  us 
the  accumulation,  unless  in  great  quantity,  is  smaller  there  than 
along  the  floor.  When  a  straight  non/Ie  is  used,  the  syringe 
comes  into  contact  with  the  outer  edge  of  the  trough.  To 
o\ercome  this  drawback,  the  author,  some  years  ago,  had  a  curved 
nozzle  made  (p).  Fig.  54,  and  has  since  used  a  straight  nozzle  onlj- 
in  exceptional  cases.     Care  should  be  taken  to  keep  the  syringe  as 
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clean  as  poeaible.  The  fatty  matter  usetl  to  lubncate  the  piston 
may  become  decomposed  owing  to  the  development  of  fungi, 
which,  if  injected  into  the  ear,  might  set  up  disease.  The  piston 
should  often  be  placed  in  carbolic  solution,  and  lubricated  with 
carbolised  vaseline.  For  a  patient's  own  use — for  removing 
purulent  secretion — a  bottle-shaped  india-mbber  syringe,  liolding 
six  or  eight  ounces,  and  fitted  with  a  nozzle  having  a  very  small 


l)oi-e.  does  verj-  well.     A  glass  syringe  usually  sucke  in  a  large 
quantity  of  air,  and  is  found  unsatisfactory. 

To  catch  the  fluid  after  injection,  a  bowl  made  of  vulcanite, 
shaped  tu  fit  closely  to  the  side  of  the  neck  below  the  ear,  may 
be  used;  but  the  author  much  prefers  the  ear-trough  (Fig.  55) 
devised   by  the  late  ilr.  tiardiner   Brown,*  or  its   modification 

ODfih  may  be  obtained  from  Ituwn  Bros.,  21,  St. 
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(Fi{f,  57)  made  by  Messrs.  ilayei-  &  iK-ltzer.  The  patient  ahould 
be  directed  to  bold  the  trough  with  tlie  liand  of  the  opposite  side 
to  the  ear  wliich  is  being  syringed,  as  shown  in  Fig.  56 ;  by 
so  doing  the  trough  is  kept  more  closely  to  the  side  of  the  head. 
The  water  used  for  injection  should  invariably  be  warm,  the  best 
temperature  being  between  100°  and  105°  Fahrenheit,  as  this 
allows  for  the  slight  loss  of  heat  which  occurs  whilst  the  water  is 
passing  thi-ough  and  from  the  syringe,  and  leaves  the  water 
Bufficiently  warm  to  be  comfortable  to  the  patient.  In  cases  of 
|>erforation,  attended  with  purulent  dischai'ge,  it  is  well  to  add 
either  common  salt  or  sulphate  of  sodium  to  the  water  (J  per 
cent.).  Snch  solutions  will  prevent  the  precipitation  of  the 
albumins  of  the  pus. 

■ethod  of  Uun^  the  Syringe. — Syringing  the  ear  should   be 
effected   in   the   following   manner: — The   patient   whould   be  so 
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placed  that  the  light  falls  dii-ectly  upon  the  ear,  and  he  should 
always  be  seated,  because  syringing  the  ear  is  liable  to  pro<luce 
giddiness,  and  may  even  cause  the  ])atient,  if  standing,  to  fall. 
The  patient  should  hold  the  bowl  or  trough  in  such  a  manner 
&i  to  pi-event  the  fluid  from  running  down  the  neck  and  wet- 
ting tile  clothes.  The  syringe  having  been  filled,  it  is  well  to 
turn  the  no/./Ae  upwards  and  press  upon  the  piston  so  a.s  to 
force  OTit  any  air  which  the  cylinder  may  contain.  With  the 
left  hand,  the  surgeon  should  tlien  draw  the  auricle  upwanls, 
backwards,  and  outwards,  so  as  to  Rtraighten  the  canal  as  much 
as  possible.     He  should  then  place  the  no>:/le  of  the  syringe  just 
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ivithiii  the  meatus,  and  near  its  iipper  and  posterior  pr 
before  pressing  the  piston  home,  steady  the  ajTinge  by  resting  its 
shoulder  against  the  thumb  of  the  hand  which  is  lidding  the  ear. 
By  thus  Bteadj-ing  the  s\Tinge,  not  only  is  greater  power  and 
accuracy  obtained  in  directing  the  stream  of  water,  but  injury  to 
the  meatus  is  prevented  should  the  patient  suddenly  move  his 
head,  because  when  thus  held  the  head  and  syringe  move  together. 
It  18  well  to  direct  the  fluid  against  the  wall  of  the  canal,  and  not 
against  the  menibrana  tjTupani.  and  it  is  also  advisable  to  liegin 
with  a  verij  penile  cuirent.  and  (jraAuaUii  to  increase  the  furce. 
In  dealing  witJi  nervous  patients,  the  water  should  be  injMrti 
into  the  concJia  for  a  few  seconds,  as  a  preliminary  procedun*. 

Symptoms  occaaionally  Cauud. — Syringing  the  ear,  even  when 
cai-efuUy  pei'formefl,  sometimes  causes  giddiness,  nausea,  and 
otiiei-  unpleasant  symptoms.  These  are  mainly  due  to  increased 
pressure  npon  the  structui-es  of  the  labyrinth,  and  ai-e  apt  to  be 
severe  when  x>erforationa  exist  in  the  membrane,  so  tliat  the  fluid 
can  act  directly  npon  the  fenestras.  If  apertui-ea  likewise  exist  in 
the  external  wall  of  the  labyrinth,  the  severity  of  the  symptoms 
will  be  much  increased.  Besides  giddiness  and  nausea,  symptoms 
of  meningitis  have  lieen  knoivn  to  super\'ene.  Dr.  Hoosa*  has 
reported  a  case  in  which  severe  syncope  was  caused  by  very 
gentle  syringing  of  the  ear.  The  patient,  however,  was  liable  lo 
faint  under  the  least  excitement.  Convulsive  movements,  and 
noises  in  the  ears  lasting  for  some  time,  have  been  noticed  in  a 
few  cases.  All  these  untoward  symptoms  are  more  likely  to 
oi-enr  when  cold  wat*'r  is  employed.  As  a  general  nde.  if  proper 
care  be  taken,  syringing  is  very  well  tolerated. 

After  BjTinging,  the  ear  should  be  examined  in  order  to  see 
whether  success  has  been  achieved,  and  also  to  note  the  condition 
of  the  meatus.  The  canal  should  then  be  thoroughly  dried  and 
closed  with  a  plug  of  cotton-wool.  To  ensure  the  removal  of  all 
fluid,  the  patient  should  bend  his  head  to  the  side,  and  the 
meatus  slioidd  be  aftei-^ards  dried  by  pieces  of  absorbent  cotton- 
wool intrtxluced  with  aural  forceps  or  twisted  round  a  probe. 
To  jirevent  the  possibility  of  injuring  the  ear,  the  wool  should  be 
arranged  so  as  to  project  about  half  an  inch  beyond  the  end  of 
the  instrument  to  which   it   is  attached.      Other  special  details 

,  regard  to  syringing  the  ear.  injections  through  the  Eui 
*  ATehim  of  Oti'tngi/,  vol.  ix.  p.  iC. 
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tachian  tube,  and  the  use  of  intra-tympanic  syringes  will  be  found 
in  subsequent  pages. 

(2)  The  Application  of  Heat  and  Cold  to  the  Ear 

and  A(y  acent  Farts. — A  douche  of  warm  water  to  the  meatus 
is  of  great  service  in  cases  of  diffuse  inflammation  of  that  part 
and  in  acute  and  chronic  catarrh.  A  siphon  arrangement,  with  a 
piece  of  rubber  tubing,  a  jug  of  warm  water,  and  an  ear^spout, 
will  answer  all  requirements;  but  the  Fayette  Taylor*  aural 
douche,  recommended  by  Roosa,  is  still  more  convenient.  This 
apparatus  consists  of  an  ear-piece,  with  two  holes  bored  through 
it,  one  lying  above  the  other.  Fitted  into  these  holes  ai-e  two 
pieces  of  rubber  tubing,  one  ascending  and  terminating  in  a 
funnel,  which  is  dropped  into  the  vessel  containing  the  fluid  as 
soon  as  the  siphon  action  has  been  started,  while  the  other 
passes  down  into  the  vessel  which  receives  the  fluid  after  use. 
At  the  inner  end  of  the  ear-piece,  the  division  between  the  holes 
is  cut  back  about  one-eighth  of  an  inch,  so  as  to  make  the 
upper  and  lower  channels  communicate.  To  staiii  the  siphon 
action,  a  finger  is  placed  over  the  inner  end  of  the  ear-piece, 
and  the  tube  is  filled  with  water ;  the  funnel-end  is  then  dropped 
into  the  jug.  The  ascending  tube,  just  as  it  enters  the  ear-piece, 
is  next  com])res8ed,  so  as  to  arrest  the  flow,  the  finger  is  removed 
from  the  end,  and  the  ear-piece  is  inserted  into  the  auditory 
canal.  Pressure  is  then  withdrawn  from  the  tube,  and  the 
water  immediately  flows  into  and  out  of  the  meatus  and  down 
into  the  receiver.  Thus  a  current  of  water  is  caused  to  flow 
steadily  over  the  walls  of  the  canal  and  the  surface  of  the 
raenibi-ana  tympani.  In  most  cases  the  effect  of  the  warm  water 
is  very  grateful  to  the  patient. 

Warm  poultices  and  hot  fomentations  are  sometimes  used  in 
the  treatment  of  external  otitis,  whether  diffused  or  circumscribed. 
They  relieve  pain  and  tension,  but  tliey  are  liable  to  cause  relaxa- 
tion, softening,  and  ulceration  of  the  deep  part  of  the  canal,  and  of 
the  membrana  tympani.  Moreover,  their  prolonged  use  stimulates 
the  development  of  granulations,  especially  in  cases  of  abscess  of 
the  meatus.  Poultices  should  not  be  used  for  the  relief  of  deep- 
seated  inflammation  of  the  ear ;  they  promote  the  development  of 
profuse  and  tedious  suppuration.     A  si)onge  dij)ped  in  hot  water 

♦  Archives  of  Otology,  voL  viii.  pa^e  355.  ami  Roosa's  Dlseatet  of  the  Eaty 
p.  129. 
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and  wrung  out,  and  frequently  renewed,  will  answer  the  purpose 
of  a  poultice.  Another  simple  method  of  applying  warmth  and 
moisture  is  to  pour  warm  water  into  the  affected  ear  and  allow  it 
to  remain  for  a  few  minutes.  This  should  be  kept  \\p  for  half  an 
hour,  or  longer,  and  repeated  every  three  or  four  hours. 

Cold  may  be  applied  to  the  ear  in  several  ways,  either  to 
reduce  the  temperature  of  inflamed  parts  or  to  cause  contraction 
of  the  blood-vessels  and  lessen  the  supply  of  blood.  For  acute 
inflammation  of  the  external  or  middle  ear,  cold  may  be  applied 
by  means  of  folds  of  linen  previously  dipped  in  water  at  a  tem- 
perature of  45°  Fahr.  and  wTung  out.  A  plug  of  cotton-wool 
should  first  be  introduced  into  the  meatus.     To  produce  a  decided 
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eflect.,  the  linen  must  be  re-dipj)ed  in  the  water  everj'  few  minutes. 
For  cases  of  severe  inflammation,  recourse  may  be  had  to  Leiter's 
coil  (Fig.  58)  or  an  ice-bag.  which  latt^-r  should  be  applied  over 
compresses  of  linen,  varying  in  thickness  according  to  the  eflect 
which  it  is  desired  to  produce.  To  excite  contraction  of  the  cai-otid 
aitery,  Urbantschitsch "  recommends  Wintevnitz's  india-rubber 
neck-bag,  through  which  wat^r  is  kept  flowing.  Pounded  ire, 
wrapped  in  a  handkerchief  and  applied  to  the  front  and  sides  of 
the  neck,  answei-s  the  same  purpose.  Cold  thus  applied  for  some 
luiinites  reduces  the  temperature  of  the  external  meatus.  It  must 
he  borne  in  mind  tliat  the  firat  effect  of  cold  applications  may  be 
to  increase  the  jjain  and  other  symptoms,  though  after  a  little 
"  Lthrbvrh  der  Obrenheitlmnde,  Driltc  Aufl.,  S.  48. 
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while,  relief  is  generally  obtained.  In  delicate  subjects,  warm 
applications  are  often  more  soothing.  The  good  effects  of  cold 
applications  are  especially  marked  in  cases  of  acute  inflammation 
of  the  mastoid  process. 

(3)  The  Local  AbBtraction  of  Blood.— In  the  treatment 
of  acute  inflammatory  processes  involving  various  portions  of  the 
organ  of  hearing,  local  blood-letting  is  often  very  useful.  Leeches 
are  generally  employed  for  this  pui-pose ;  their  application  fre- 
quently results  in  the  rapid  diminution  or  the  removal  of  pain. 
Their  use  is  especially  indicated  in  the  early  stages  of  an  acute 
attack ;  in  chronic  disorders  they  are  seldom  beneficial.  When 
the  external  meatus  and  the  tympanic  membrane  are  the  seat 
of  inflammation,  the  leeches  should  be  applied  to  the  immediate 
neighbourhood  of  the  tragus ;  but  when  the  tympanum  and  the 
mastoid  process  are  involved,  the  surface  immediatelj-  behind  and 
below  the  auricle  should  be  selected.  One  or  two  leeches  will 
l>e  sufficient  for  children ;  in  adult  cases,  from  three  to  six  may 
be  necessary. 

Before  using  the  leeclies  a  plug  of  cotton-wool  should  be 
placed  in  the  meatus,  and  the  selected  part  should  be  thoroughly 
cleansed.  It  is  well  to  dry  the  leeches  by  rolling  them  gently 
in  a  clean  linen  cloth.  In  the  absence  of  a  proper  glass,  a  test- 
tube  mav  be  used  to  hold  the  leech,  and  in  order  to  ensure  its 
biting  at  the  right  place,  a  piece  of  paper  or  thin  card  should  be 
notched  at  one  edge,  and  slipped  beneath  the  end  of  the  test-tube, 
the  notch  occupying  the  position  at  which  the  leech  is  intended 
to  become  attached.  The  test-tube  should  be  pai-tially  filled  with 
wool,  in  order  to  keep  the  leech  at  the  open  end.  Another 
method,  which  often  proves  efficacious,  is  to  grasp  the  body  of 
the  leech  gently  in  a  dry  cloth,  and  thus  to  direct  its  head.  By 
slightly  %\4thdrawing  the  leech  as  its  head  touches  the  skin,  it 
will  often  fix  itself  to  the  spot  and  begin  to  draw  blood.  A  piece 
of  paper  or  card,  notched  as  before  mentioned,  will  prevent  the 
leech  from  attaching  itself  away  from  the  selected  place. 

Should  the  leech  refuse  to  bite,  a  drop  or  two  of  milk  may 
be  smeared  over  the  part.  Gently  scarifying  or  pricking  the 
surface  is  another  plan  which  often  proves  successful. 

A  leech  usually  drops  off  spontaneously  in  from  fifteen  to 
thirty  minutes;  it  withdraws,  on  an  average,  about  one  drachm 
and  a  half  of  blood.     A  pinch  of  salt,  placed  over  its  mouth,  will 
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cause  it  to  let  go  its  hold.  When  the  leeches  have  fallen  off  it 
is  generally  desirable  to  promote  the  discharge  of  blood  by  warm 
applications ;  but  great  caution  is  necessary  in  the  case  of 
children,  and  means  for  checking  the  bleeding  should  always  be 
at  hand.  Compression,  when  necessary,  may  be  easily  made  by 
means  of  a  little  cotton-wool  pressed  into  the  bite  with  a  knitting 
needle  or  probe,  and  covered  with  a  compress  and  bandage.  Wool 
saturated  with  collodium  flexile  will  often  arrest  the  flow.*  The 
application  of  a  saturated  solution  of  alum  will  sometimes  check 
obstinate  haemorrhage  from  leech-bites ;  and  if  this  fail,  recourse 
may  be  had  to  finely-powdei'ed  gallic  acid,  tannic  acid,  or  resin. 
Styptics,  however,  should  not  be  used  unless  absolutely  necessary, 
for  they  are  apt  to  prevent  the  leech-bites  from  healing.  After 
the  bleeding  has  ceased,  the  spots  should  be  covered  with  collodium 
flexile,  or  ydXh  thin  sticking-plaster.  This  precaution  is  especially 
necessary  in  cases  attended  with  purulent  discharge  from  the  ear. 

Rest  should  be  very  strictly  enjoined  after  the  application  of 
leeches;  all  movements  of  the  head  should  be  avoided  as  far  as 
l)os8ible.  If  benefit  be  obtained,  but  prove  to  be  evanescent, 
a  second  and  even  a  third  ai)plication  may  be  desirable. 

In  the  absence  of  leeches,  Heurteloup's  instrument  (artificial 
leech)  may  be  employed,  but  only  in  cases  unaccompanied  with 
tenderness  of  the  parts. 

(4)  MaSBage  in  various  foniis  has  been  recommended  for  the 
relief  of  several  affections  of  the  ear.  The  mechanical  effect  upon 
the  lymphatic  channels  promotes  absorption ;  and  besides  this,  it 
is  claimed  that  the  acoustic  centres  can  be  indirectly  affected, 
and  that  the  reflex  actions  thus  evoked  may  produce  beneficial 
effects. 

It  would  appear  that  massage  f  was  first  i^ecommended  in  1879 
for  the  I'elief  of  acute  middle  ear  catan'h.  A  few  yeai-s  later, 
Zaufal  adopted  the  method,  and  described  the  way  in  wliich  it 
should  be  employed.  His  directions  are  as  follows  : — The  patient, 
with  the  upper  part  of  his  chest  bare,  sits  on  a  low  stool  and 
turns  his  head  slightly  towaixls  the  unaffected  side.  The  masseur 
stands   behind    the   patient,   and    places   his    hands   (previously 

•  The  native  doctors  in  India  use  partially  charred  cotton-wool  to  check 
bleeding  from  leech-bites. 

t  Schwartze,  Handbuch  der  OhrenheUkunde  (Bd.  I.,  S.  683),  and  Murrell, 
MoMKhtherapevtiot^  page  52. 
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anointed  with  pure  vaseline)  in  such  a  way  that  one  forefinger  is 
in  contact  with  the  insertion  of  the  auricle  behind,  while  tlie 
other  is  in  front  of  the  tragus.  Then  commencing  very  gently, 
but  afterwards  increasing  the  pressure,  he  passes  his  hands  down- 
wards as  far  as  the  clavicle  and  the  top  of  the  shoulder.  Tlie 
pressure  is  made  chiefly  in  the  hollow  between  the  lower  jaw 
and  the  stemo-mastoid,  and  over  the  vessels  along  the  inner 
border  of  the  muscle.  The  nibbing  should  be  practised  twice 
or  three  times  daily,  and  for  three  to  five  minutes  on  each  occasion. 
In  acute  cases  it  is  well  to  wait  until  febrUe  symptoms  have 
subsided. 

Massage  of  the  auricle  is  likely  to  prove  useful  in  cases  of 
othaematoma.  It  is  also  recommended  by  Politzer  for  chrohic 
catarrh  and  congestion  of  the  Eustachian  tubes.  Friction  is  to 
be  employed  for  two  to  three  minutes  on  the  side  of  the  neck, 
below  the  auricle,  between  the  ramus  of  the  lower  jaw  and  the 
mastoid  process.  Severe  otalgia,  accompanied  by  tenderness  in 
this  region,  is  likely  to  be  relieved  by  similar  treatment. 

The  efiect    of  massage   upon    the    auditory  nerve    has    been 

specially  studied  by  Urbantschitsch.*     He  states  that  massage 

of  the  side  and  back  of  the  neck  is  often  of  great  benefit  in  cases 

of  tinnitus  aurium.     His  experiments  also  show  that  massage  of 

the  regions  supplied  by  branches  of  the  auriculo-temporal  and 

supra-orbital  nerves  often  produces  a  remarkable  and  permanent 

improvement  in  many  cases  of  labyrinthine  deafness  and  subjective 

sensations,  which  other  modes  of  treatment  had  failed  to  benefit. 

In  other  cases,  massage  appeared  to  reinforce  the  effects  of  other 

remedies.       He  advises  that   friction   should  be  made  from  the 

forehead  to  the  tragus,  with  firm  pressure  over  the  supra-  and 

infra-orbital  foramina ;  along  the  course  of  the  temporal  nerve, 

and  especially  over   the   tragus   and   the  area   supplied   by  the 

auriculo-temporal.      By   causing    the   tragus   to   vibrate   rapidly 

nnder  moderate    pressure,   the    subjective    sensations    are    often 

materially  relieved  and  the  hearing  power  is  improved.      This 

result  is  obtained  even  when  the  tragus  is  not  pressed  down  so 

as  to  close  the  meatus,  as  in  Hommel's  method.      The  good  effects 

may,  therefore,  be  attributed  to  stimulation  of  the  fifth  nei-ve. 

The  same  author  recommends  massage  of  the  Eustachian  tube 
to  be  effected  by  i)assing  a  bougie  (having  a  small  rounded  head) 
♦  Lehrbuch  der  Ohrenheilkunde,  Dritte  Aufl.,  S.  476. 
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beyond  the  isthmus,  and  moving  it  alternately  backwards  and 
forwards  for  a  few  seconds,  or  even  for  a  few  minutes.  He  asserts 
that  such  treatment  proves  beneficial  in  cases  of  swelling  of  the 
tube,  resulting  from  chronic  catarrh  of  the  tympanum ;  that  it  is 
more  efficacious  than  simple  dilatation ;  and  that  it  improves  the 
hearing-power  and  relieves  the  subjective  sensations. 

With  reference  to  this  last  plan  of  treatment,  the  author  can 
only  repeat  the  opinion  already  expressed  (see  page  140).  He 
questions  its  efficacy,  and  is  sure  that  serious  injury  to  the  tube 
and  tjinpanum  might  be  very  easily  caused. 

References  to  other  mechanical  methods  of  acting  upon  the 
stiiictures  of  the  ear  will  be  found  in  the  chapters  on  Chronic 
Adhesive  Catarrh  and  Chronic  Suppuration  of  the  Middle  Ear. 
The  most  important  of  these  are  the  plans  devised  by  HonmieU 
Delstanche,  and  Lucae. 

(5)  The  Introduction  of  Medicated  Solutions  into  the 

Meatus. — Liquid  remedies  may  be  introduced  into  the  auditory 
canal  either  by  pouring  them  directly  from  the  reeeptacle  in  which 
they  have  been  warmed,  or  by  saturating  a  pieoe  of  cotton-wool 
and  using  the  aural  forceps.  This  latter  method  is  sometimes  em- 
ployed in  the  treatment  of  diseases  of  the  external  meatus.  Befoi-e 
introducing  the  liquid,  the  meatus  should  be  properly  cleansed, 
either  by  syringing  or  with  cotton-wool ;  and  if  by  the  former 
method,  the  meatus  must  be  carefully  dried.  The  fluid  should 
al\\'avs  be  warmed  before  introduction,  and  tliis  is  best  done  bv 
putting  the  requisite  quantity  into  a  small  test>-tube,  and  then 
placing  the  test-tube  in  water  of  the  required  temperature.  The 
practice  of  warming  drops  in  a  spoon  held  over  a  candle  or  lamp  is 
liable  to  result  in  the  ear  being  scalded,  because  the  degree  to 
which  the  drops  have  been  heated  cannot  be  estimated.  If  a  test- 
tube  is  not  at  hand,  a  small  phial  may  be  used  instead.  If  it  be 
desired  to  affect  only  the  tympanic  cavity,  five  to  ten  drops  will 
be  sufficient ;  but  to  act  on  the  meatus  twenty  drops  or  more  will 
be  required,  according  to  its  size. 

The  patient's  head  should  be  in  such  a  position  that  the 
affected  ear  is  directed  upwards,  and  the  auricle  should  be  drawn 
upwards,  backwards,  and  outwards.  K  the  object  be  to  act  upon 
the  middle  ear,  in  cases  of  perforation  of  the  membrane,  the  fluid 
may  be  forced  inwards  by  making  pressure  on  the  tragus.  The 
attemi)t,  however,  is  not  always  successful,  even  wlien  a  large 
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perforation  exists.  GmlDer's*  experiments  show  that,  under  the 
above  circumstances,  fluids  instilled  into  the  auditory  meatus  pass 
easily  into  the  tpnpanum,  provided  that  the  structures  of  the 
external  and  middle  ear  are  othen\nse  nonnal.  Liquids  thus 
introduced  escai)e  through  the  Eustachian  tube  without  entering 
the  mastoid  cells,  if  the  head  of  the  patient  be  bent  over  as  usual 
towards  the  opi)osite  shoulder.  When  the  Eustachian  tube  is 
completely  occluded,  and  j^erforation  exists  in  the  membrane,  a 
portion  of  the  fluid  can  enter  the  tympanum,  if  there  be  suflScient 
space  for  its  reception ;  and  if,  at  the  same  time,  the  mastoid  cells 
are  accessible  and  contain  air,  some  of  the  fluid  may  pass  into 
those  ca\dties,  the  air  being  either  displaced  or  compressed.  If 
with  an  aperture  existing  in  the  membrane,  the  liquid  introduced 
into  the  tympanic  cavity  does  not  escape  through  the  Eustxtchian 
tube  when  the  he^d  is  inclined  towanls  the  opposite  shoulder,  it 
may  be  inferred  that  obstruction  exists  either  in  the  t^Tiipanum  or 
in  the  tube  itself. 

When  a  perforation  exists  in  the  membrane,  fluids  may  be 
driven  into  the  tympanum,  and  through  the  Eustachian  tube,  by 
the  plan  suggested  by  I^olitzer.  After  pouring  the  liquid  into  the 
meatus,  the  nozzle  connected  with  the  tul^e  of  an  air-bag  is  fitted 
cloaely  into  the  aperture.  On  compressing  the  bag,  the  air  and 
the  fluid  are  forced  into  the  tympanum  and  through  the  Eustachian 
tube,  if  the  latter  be  permeable  ;  swallowing  a  mouthful  of  fluid 
whilst  the  nostrils  are  compressed  produces  a  similar  result. 

Solutions  introduced  into  the  meatus  should  be  allowed  to 
remain  for  several  minutes,  and  then  removed  either  by  bending 
the  head  towards  the  affected  side,  or  by  introducing  absorbent 
^ool  into  the  meatus.  A  plug  of  wool  should  be  inserted  after 
the  parts  have  been  thoroughly  dried. 

(6)  The  Insufflation  of  Bemedies  in  the  Form  of 

Powders. — Drugs  intended  to  be  used  by  insufflation  should  be 
reduce<l  to  very  fine  j^owder,  for  othenWse  they  are  liable  to  irri- 
tate the  parts  and  form  masses  which  may  obstruct  the  canal. 
Thorough  cleansing  and  drying  are  necessary  before  insufflation. 
The  simplest  instrument  for  this  purpose  consists  of  a  glass  tube 
or  portion  of  a  quill,  to  one  end  of  which  a  piece  of  india-rubter 
tubing  may  be  attached  with  advantage.  The  powder  may  be 
blown  into  the  auditoiT  canal,  either  bv  the  mouth  or  with  the  aid 

♦  Zt'ittcJiri/t/ur  PraktUche  Heillninde,  1864. 
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of  ain  india-rubber  bag.  Some  years  ago  the  author  contrived  the 
insufflator*  shown  at  Fig.  59.  It  consists  of  a  vulcanite  tube  four 
inches  in  length,  having  attached  to  one  end  a  pie<;e  of  india- 
nibber  tubing  about  fifteen  inches  long,  fitted  with  a  mouthpiece, 
d.  There  is  an  aperture,  a,  in  the  tube  for  introducing  the  jwwder, 
and  a  sliding  ring,  5,  wliich  covers  the  aperture  as  shown  at  h\ 
There  is  a  valve  between  the  aperture  a  and  the  india-rubber 
tubing  to  prevent  powder  being  drawn  by  accident  into  the  mouth. 
The  length  of  tubing  mentioned  enables  the  instrument  to  be  used 
either  as  an  insufflator  or  as  an  auto-insufflator. 

(7)  The   Air-Douche   and   Injections    through    the 

Eustachian  Tube. — The  various  methods  of  inflating  the  middle 


Fig.  59. 
The  author's  aural  auto-Ixsufflator.   (Half-size.) 

ear  have  already  been  described  ;  tliey  ai*e  frequently  employed  in 
the  treatment  of  aural  diseases.  The  principal  purposes  which 
they  subserve  are : — Tlie  ventilation  of  the  tympanum,  the  resto- 
mtion  of  the  membrane  and  chain  of  bones  to  a  normal  position 
in  cases  in  which  these  structures  liave  been  unduly  pressed 
inwai'ds,  and  the  scattering  and  removal  of  secretion  from  the 
tym])anum.  The  reasons  for  selecting  any  particular  method  will 
be  given  in  the  chapters  dealing  with  those  diseases  to  which 
these  methods  are  applicable.  It  is  sufficient  to  repeat  the 
remark  that  when  liquids  or  vapours  are  to  be  introduced  through 
the  Eustachian  tube  into  the  middle  ear,  the  catheter  is  generally 
indisi)en8able.     It  must,  however,  be  bonie  in  mind  that,  except 

♦  The  insufflator  may  be  obtained  from  Messrs.  Mayer  &  Meltzer,  71,  Great 
Tori  land  Street,  Loudon. 
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in  the  form  of  spray,  fluid  should  never  be  injected  into  the  tym- 
panum unless  there  is  a  perforation  in  the  membrana  tympani  to 
allow  of  its  escape. 

The  introduction  of  fluids  into  the  tympanum  should  be  done 
in  the  following  manner: — When  the  catheter  has  been  passed 
into  position,  the   patient's    he^d  should   be  placed  so  that  the 
catheter  is  horizontal.     One  or  two  drops  of  the  fluid  should  then 
be  injected  by  means  of  a  syringe  with  a  nozzle  which  does  not 
fit  the  catheter  tightly.     The  object  of  this  is  to  prevent  the  fluid 
being  forced  directly  into  the  tympanum.     An  air-bag  (previously 
suspended  from  a  button  on  the  operator's  coat),  with  a  nozzle 
which  accurately  fits  the  catheter,  should  then  be  used ;  its  com- 
pression will  cause  the  fluid  to  enter  the  Eustachian  tube  in  the 
form  of  spray.     If  the  nostrils  are  sensitive,  a  few  drops  of  a 
2  per  cent,  solution  of  cocaine  may  be  sprayed  into  them  before 
the  operation  is  commenced.     The   quantity  which   reaches  the 
tympanum  depends  on  the  condition  of  the  walls  of  the  cavity  and 
of  the  Eustachian  tube,  and  on  the  force  with  which  the  fluid  is 
injected.     It  is  also  dependent  upon  the  distance  to  which  the 
catheter  is  passed.     If  the  point  of  the  instrument  is  not  placed 
well  against  the  orifice  of  the  tube,  the  greater  portion  of  the 
injected  liquid  will  escape  into  the  pharynx.     The  passage  of  fluid 
into  the   tympanic   cavity  can   be    recognised   by   auscultation ; 
bubbling  or  crackling  r&les  are  he^rd,  and  appear  to  originate  close 
to  the  ear  of  the  listener. 

Fluids  may  likewise  be  forced  through  the  Eustachian  tulie 
^rithout  using  the  catheter,  but  there  are  various  diflSculties  and 
clangers  connected  with  all  the  methods  that  have  been  proposed. 
Without  a  catheter  it  is  all  b^it  impossible  to  limit  the  injection  to 
one  tube,  and  to  regulate  the  quantity  of  fluid  which  passes  to  the 
tympanic  cavities.  The  consequences  of  an  excess  are  apt  to  be 
^ery  serious ;  violent  inflammation  of  the  middle  ear  has  been 
thus  caused,  and  in  other  cases  the  injection  has  produced  intense 
pain,  severe  giddiness,  and  syncope. 

Professor  Gruber,  however,  recommends  a  plan  whereby  fluids 
can  be  conveyed  into  the  Eustachian  tubes  without  the  use  of  the 
catheter.  He  points  out  that  in  cases  in  which  the  naso-pharj-nx 
is  seriously  .affected,  the  introduction  of  the  catheter  is  likely  to 
cause  much  irritation,  which  aggravates  the  condition  of  the  middle 
ear,  and  may  thus   counteract   any  benefit   resulting  from   the 
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injection.  He  uses  a  syringe  capable  of  containing  about  three 
OTinces,  and  witli  an  olive-sliaj^ed  nozzle  suflBciently  large  to 
permit  the  nostril  to  be  completely  closed  after  its  insertion. 
Having  filled  the  syringe,  the  surgeon  raises  the  tip  of  the  nose 
with  his  left  thumb,  and  inserts  the  nozzle  within  one  nostril, 
while  closing  the  other  with  liis  left  index  finger.  The  syringe, 
held  horizontally,  is  then  emptied  with  the  recjuisite  amount  of 
force.  The  soft  palate  is  instinctively  made  tense,  so  as  to  shut 
off*  the  naso-pharynx  below,  and  the  tongue  is  drawn  back,  so  as 
to  close  the  passage  more  firmly.  The  liquid  which  enters  the 
post-nasal  space  flows  round  towards  the  opposite  Eustachian 
orifice,  and  so  into  the  other  side  of  the  nose.  If  the  latter  be 
closed,  the  liquid,  under  the  pressure  employed,  passes  through 
the  Eustachian  tul)e,  when  patent,  towards  the  middle  ear.  Pro- 
fessor Gniber  claims  that  this  method  is  especially  suitable  for 
children;  but  the  author  is  of  opinion  that  it  ought  not  to  be 
employed  unless  the  membrana  tympani  on  each  side  is  largely 
perforated. 

The  same  authority  asserts  that  liquids  may  be  introduced 
into  one  Eustachian  tube  by  the  following  jwocess :  The  patient 
bends  his  head  over  towards  the  shoulder  of  the  same  side  as  the 
ear  to  be  treated,  and  inclines  his  face  somewhat  downwaixls. 
From  thirty  to  fifty  drops  of  the  fluid  are  then  introduced  into 

V  ft-  1 

the  lower  nasal  meatus  of  the  affected  side  by  means  of  a  small 
syringe.  As  the  latter  is  withdi'awn,  the  surgeon  closes  the 
nostrils  with  his  finger  and  thumb,  and  directs  the  patient  to 
make  a  forcible  expiration  with  the  mouth  closed,  as  in  Valsalva's 
method.  A  portion  of  the  injected  fluid  will  ]mss  into  the  mouth 
of  the  Eustachian  tube  on  the  lower  side. 

If  there  be  a  perforation  in  the  tympanic  membrane  on  each 
side,  Gruber's  method,  and  a  somewhat  similar  plan  recommended 
by  Politzer,  may  be  advantageously  employed  in  some  cases.  If, 
however,  there  be  a  perforation  only  on  one  side,  a  catheter 
ought  to  be  used,  b}^  the  aid  of  which  it  is  often  possible  to  wash 
out  the  tympanum  more  thoroughly  than  can  be  accom})lished 
liy  syringing  the  meatus.  The  catheter  used  for  this  purjios^e 
should  be  somewhat  sharply  curved,  and  introduced  as  far  as 
possible  into  the  tube.  Air  should  be  first  injected  in  order  to 
ascertain  that  the  catheter  is  in  the  proper  position  ;  the  nozzle  of 
the  syringe  is  then  introduced  into  the  mouth  of  the  catheter, 
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and  the  fluid  is  slowly  injected.  There  is  sometimes  considerable 
resistance  to  the  passage  of  the  fluid,  but  with  a  little  practice 
it  niav  often  be  driven  in  a  continuous  stream  from  the  external 
meatus.  The  passage  of  the  fluid  is  facilitated  by  causing  the 
patient  to  make  several  swallowing  movements. 

The  Injection  of  Yapours  and  Oases  through  the  Eustachian 
Tnbe. — Steam  is  sometimes  injected  into  the  middle  ear  in  cases 
of  chronic  adhesive  inflammation.     The  apparatus  required  is  as 
follows :    A  spint  lamp  and  a  flask   half-filled  with  water,  and 
having  in  its  cork  or  stopper  two  holes,  for  the  reception  of  two 
glass  tubes ;  a  ])iece  of  flexible  rubber  tubing  is  attached  to  the 
outer  end  of  each  tube.     It  is  well  to  make  another  small  open- 
ing in  the  cork  to  provide  for  the  escape  of  superfluous  steam. 
An  air-bag  is  connected  with  the  free  end  of  one  of  the  inibber 
tubes ;  the  end  of  the  second  tube  teiminates  in  a  nozzle  adapted' 
to  the  Eustachian  catheter,  which  should  be  made  of  vulcanite. 
The  steam  is  driven  into  the  catheter  by  compressing  the  bag 
somewhat  (juickly,  and  after  each  injection  the  nozzle  should  be 
removed  from  the  catheter.      Dr.  Roosa*  recommends  the  com- 
bined vapours  of  iodine  and  camphor.     He  adds  two  drachms  of 
the  latter  to  two  ounces  of  tincture  of  iodine,  in  a  wide-mouthed 
flask.     T\^*o  tubes  pass  through  the  cork ;    one  of  these  reaches 
nearly  to  the  surface  of  the  li([uid,  while  its  other  extremity  is 
attached  to  an  air-bag.     The  other  tube  just  passes  through  the 
cork;    its    other    end    is   fitted   with   a   nozzle   adapted   to  the 
Enstachian   catheter.      The  patient  holds  the  apparatus    in   his 
hand,  while  the   surgeon  forces  the  vapour  into  the  mouth  of 
the  catheter. 

The  vapour  of  chloride  of  ammonium  has  been  used  by  some 
surgeons ;  it  was  introduced  for  this  purpose  by  v.  Troltsch. 
The  apparatus  he  devised  consists  of  three  flasks,  connected  with 
each  other  by  glass  tubes.  The  flasks  contain  respectively  strong 
ammonia,  hydrochloric  acid,  and  acidulated  water.  When  air 
i«  driven  into  the  two  first  bottles,  it  conveys  the  vapours  to  the 
third,  where  the  chloride  of  ammonium  is  generated.  A  tul>e 
leading  from  tliis  bottle  carries  the  vapour  to  the  mouth  of  a 
catheter  in  the  Eustachian  tube.  Various  other  apparatus  for 
the  generation  of  chloride  of  ammonium  vapour  may  be  obtained 
from  instiniment  makere.     When  chloride  of  ammonium  vapour 

*  Treatise  on  Diteases  of  the  Ear,  p.  401. 
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is  used  care  should  be  taken  that  it  is  thick  and  neutral,  both 
of  which  conditions  will  be  obtained  if  the  acid  and  ammonia 
are  properly  mixed. 

Air  impregnated  with  the  vapours  of  aether,  clilorofonn,  and 
turpentine  is  sometimes  injected  into  the  middle  ear.  The  method 
of  procedure  is  very  simple.  A  small  quantity  of  the  fluid  is 
poured  into  a  bottle  and  gently  warmed.  The  nozzle  of  an  air- 
bag  which  has  been  compresse-d  is  then  placed  in  the  neck  of  the 
bottle,  and  the  bag  is  allowed  to  expand.  The  air  thus  charged 
mth  the  vapour  is  then  injected  into  the  catheter  in  the  oixlinary 
way. 

In  using  vapours  of  any  kind  in  the  manner  above  described, 
care  must  be  taken  that  they  are  not  too  hot,  and  that  they  are 
not  likely  to  irritate  the  throat  or  ear. 

(8)  Constitutional  Treatment. — It  seems  desirable  to  add 
a  few  remarks  on  the  constitutional  treatment  of  patients  sufiering 
from  aural  diseases,  leaving  the  hygiene  of  the  ear  to  be  dealt 
with  in  a  separate  chapter. 

Many  diseases  of  the  ear  are  more  or  less  closely  coimect^d 
with  general  or  constitutional  disorders — sometimes  obvious,  but 
often  discoverable  onlv  after  careful  examination.  Even  if  the 
local  disease  be  not  distinctly  traceable  to  the  constitutional 
malady,  its  severity  may  be  aggravated  and  its  course  may  be 
prolonged  by  the  influence  of  the  latter.  The  general  disorders 
most  prone  to  afiect  the  ear  in  one  or  other  of  these  ways  are 
tuberculosis,  syphilis,  anaemia,  gout,  and  rheumatism.  When  any 
one  of  these  exists,  local  treatment,  however  well  directed,  is  not 
sufficient ;  it  should  always  be  supplemented  by  measures  adapted 
to  cure  or  to  relieve  the  general  disorder. 

Protection  against  cold  and  damp  is  highly  desirable,  and 
especially  for  patients  suffering  from  diseases  of  the  middle  ear, 
the  result  of  extension  from  the  naso-phar\nix.  The  original 
disorder  should,  of  course,  be  carefully  treats ;  the  patients 
should  be  well  clothed,  should  avoid  exposure  of  the  head  to  cold 
draughts,  and,  when  possible,  should  live  in  well-ventilated  rooms 
and  in  a  dry,  healthy  situation.  Children  suffering  from  this  form 
of  disorder  should  not  be  allowed  to  remain  at  school,  but  should 
be  sent  to  the  seaside  or  to  some  country  place  where  the  hygienic 
conditions  are  favourable.  In  all  cases  attention  to  details  with 
regard  to  food,  exercise,  rest,  cleanliness,  ventilation  of  rooms,  and 
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general  manner  of  living  will  help  to  cure  the  local  disorder. 
Elxcesses  of  all  kinds  must,  of  course,  be  avoided,  and,  as  a  general 
rule,  tobacco  should  be  prohibited. 

Chronic  catarrh  and  chronic  suppuration  of  the  middle  ear  are 
often  benefited  by  a  sojourn,  during  the  summer  months,  in  a 
momitainous  district,  of  moderate  elevation  and  sheltered  from 
cold  winds.  In  winter  a  warm,  dry  locality  should  be  selected. 
Similar  changes  of  climate  may  be  recommended  for  cases  of 
adhesive  catarrh.  Baths,  of  various  kinds,  by  improving  the 
general  health,  sometimes  act  favourably  upon  the  local  disorder. 
As  a  general  rule,  cold  baths  should  be  forbidden  in  cases  of 
middle  ear  disease.  When  the  tympanic  membrane  is  perforated, 
bathing  in  the  sea  or  in  rivers,  with  immersion  of  the  head,  is 
likely  to  prove  mischievous.  If,  however,  the  local  processes  be 
at  a  standstill,  the  weather  favourable,  and  the  patient  robust, 
bathing  may  be  allowed,  provided  that  the  meatus  on  each  side 
is  perfectly  occluded  by  a  plug  of  cotton-wool,  or,  still  better,  by 
an  aural  protector.  Warm  baths,  with  either  fresh  or  salt  water, 
may  always  be  allowed. 

The  various  medicinal  remedies  used  in  the  treatment  of 
diseases  of  the  ear,  and  the  indications  for  their  employment, 
will  be  specified  in  succeeding  chapters. 
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CHAPTEE  VII. 

DISEASES   OF  THE  EXTERNAL   EAR. 
MALFORMATIONS  OF  TILE  AURICLE  AND  EXTERN.VL  MEATUS. 

Congenital  malformations  and  defects  of  various  kinds  not  in- 
frequently occur  in  the  external  ear.  They  may  be  described 
under  the  headings  of  (1)  absence,  (2)  defective  development, 
(3)  plurality,  (4)  abnormal  size  and  shape  of  the  auricles  and 
meatus,  and  (5)  abnormal  positions. 

Complete  Absence  of  the  Auricle  is  a  very  mre  condition ; 

on  the  other  hand,  malformations  due  to  defective  development 
are  somewhat  common  and  of  very  various  degrees.  They  may  be 
comparatively  inconspicuous,  and  take  the  form  of  stunted  de^ 
velopment  of  some  portion  of  the  auricle;  or  the  latter  may  be 
quite  rudimentarj%  and  represented  only  by  a  fold  of  integument 
and  a  fragment  of  cartilage.  Between  these  extremes  there  are 
many  intermediate  forms.  In  a  not  very  uncommon  form,  the 
j>osterior  border  of  the  helix  appears  to  have  become  adherent  to 
the  tragus,  thus  covering  the  meatus.  The  influence  of  heredity 
is  sometimes  noticed.  Rohrer  has  met  with  seven  members  of 
one  family,  in  all  of  whom  there  was  entire  absence  of  the  lobule 
on  both  sides.  Examples  of  defective  development  of  the  helix 
and  lobule  are  most  common  among  insane  persons.  The  defects 
may  be  either  bilateral  or  confined  to  one  side ;  but  a  rudimentary 
auricle  on  each  side  is  rarely  noticed. 

Incomplete  development  of  the  external  ear,  when  of  a  marked 
character,  very  seldom  exists  alone.  It  is  generally  associated 
with  deficiency  or  absence  of  the  tympanic  ring,  and  therefore  of 
the  osseous  portion  of  the  meatus,  and  with  imperfect  development 
of  the  tympanum  and  ossicles.     In  some  cases  there  is  no  trace  of 
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a  meatus ;  in  others  there  is  only  a  short  and  blind  passage. 
Serioos  abnormalities  of  tlie  external  ear  are  likewise  apt  to  be 
connected  with  defective  development  of  the  lower  and  upper  jaws, 
and  of  the  sphenoid  and  palate  bones.  Hare  lip  and  cleft  palate 
are  not  uncommon  in  such  cases,  and  unilateral  malformations  are 
often  associated  with  defective  symmetry  of  the  two  sides  of  the 
skull.  On  the  other  hand,  malformations  of  other  parts  of  the 
ear  very  rarely  coexist  with  a  normal  auricle. 

Snpennunerary  Auricles  and  multiplicity  of  various  poi^ 

tions  are  not  uncommon.  Wilde  cites  the  case  of  "a  child  with 
four  ears,  two  naturally  placed  and  two  lower  down  on  the  neck ; 
there  were  in  tliis  instance  two  petrous  portions  in  each  temporal 
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Wie."  A  similar  case  is  reported  by  Mr.  Birkett.*  A  young 
girl,  in  addition  to  irregularities  in  her  ears,  had  on  each  side, 
O'er  the  middle  of  the  sterno-mastoid  mnscle,  a  large  growth 
•Ambling  the  lobule  of  the  ear,  and  containing  fibro-cartilage 
and  a  small  artery.  According  to  the  late  Sir  J.  Paget,  super- 
nnmerary  auricles  are  found  only  over  the  lines  of  former 
branchial  fissures,  and  may  be  considered  as  cutaneous  opercular 
growths,  homologous,  though  abnormally,  with  the  natural  auricles, 
T'tiich  guard  the  tirst  cleft.  Supernumerary  portions,  termed 
auricular  appendices,  are  most  often  found  near  the  tragus  and 
lobule.  This  latter  piirt  sometimes  presents  a  perpendicular  cleft, 
•  ^J■a^J.  ff/J'atk.  Sue  ,  lSo8,  vol.  ix.  p.  448. 
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extending  from  its  apex.  Absence  of  a  definite  anterior  border  to 
the  lobule  is  often  noticeable. 

Abnormal  Size  and  Shape  of  the  Auricles.— In  one 

class  of  cases  one  or  both  auricles  are  excessively  large ;  in 
another,  an  opposite  condition  is  noticed.  Symmetrical  enlarge- 
ment of  the  whole  auricle  is  comparatively  rare ;  but  increased 
size  of  various  portions  is  not  uncommon,  and  may  be  artificially 
induced.  Thus,  hypertrophy  of  the  lobule,  often  seen  in  women 
in  Eastern  countries,  is  the  result  of  wearing  heavy  earrings.  A 
very  small  auricle  is  sometimes  met  with,  either  having  all  its 
parts  perfect,  or  more  or  less  defective.  A  little  projection  on 
the  margin  of  the  helix  at  the  upper  part  is  not  infrequent,  and 
is  sometimes  veiy  distinct.  It  represents  the  pointed  extremity 
in  the  expanded  ears  of  quadrupeds.  Sometimes  the  ear  resembles 
that  of  an  animal. 

Anomalies  of  Position. — Mention  has  been  already  made  of 
those  cases  in  which  the  auricle  is  attached  to  the  neck,  side  of 
the  face,  &c.  In  another  class  of  cases,  the  auricle  is  normally 
attached  to  the  head,  but  the  expanded  part,  instead  of  lying 
more  or  less  close  to  the  skull,  stands  out  almost  at  a  right 
angle.  In  an  opposite  class,  the  auricle  is  adherent  to  the  side 
of  the  head.  Havelock  Ellis*  states  that  projecting  and  large 
ears  are  especially  frequent  among  criminals,  and  that  they 
constitute  the  peculiarity  most  often  noticed.  It  has  been  sug- 
gested that  the  position  of  the  auricle  in  these  cases  is  due  to 
mechanical  causes,  e.^.,  "  pulling  the  ears,"  or  the  influence  of 
headgear,  &c.  The  peculiarity  is,  however,  most  probably  con- 
genital, and  may  amount  to  a  deformity. 

Malformations  of  the  External  Meatus  are  often  accom- 
panied by  similar  conditions  of  the  auricle  and  tympanum.  The 
passage  may  be  entirely  absent,  or  represented  only  by  a  blind 
cleft  or  fissure,  or  by  several  minute  canals.  In  another  class  of 
cases  there  are  two  distinct  auditory  passages,  either  communicat- 
ing with  each  other  or  remaining  separate.  In  one  recorded 
instance,  the  supernumerary  passage  was  behind  the  auricle,  and 
extended  to  the  tympanic  membrane.  Diminished  calibre  of  the 
meatus  is  frequent  among  deaf  and  dumb  children.  A  similar 
condition  of  the  cartilaginous  meatus  sometimes  occurs  in  old  age, 

♦  "The  Criminal,"  p.  65.      See    also    Gradenigo,  Arch,  /.    Ohrenheitkvnde, 
Bd.  XXX.  8.  230,  and  «d.  XXXII.  S.  202. 
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and  is  due  to  relaxation  of  the  part,  and  especially  of  those  fibres 
by  which  the  membranous  portion  is  attached  to  the  squamous 
bone.  Projections  in  the  wall  of  the  meatus  likewise  diminish  its 
calibre,  and  the  same  result  is  produced  by  chronic  inflammatory 
conditions  leading  to  thickening  of  the  walls,  by  cicatricial  con- 
traction, and  various  morbid  growths.  Acquired  atresia  may  be 
due  to  chronic  eczema  of  the  meatus. 

Dr.  Eugen  Joel*  has  collected  eleven  carefully  recorded  cases 
of  congenital  closure  of  the  meatus.  In  almost  every  instance  the 
osseous  position  of  the  auditory  canal  was  represented  by  a  mass  of 
compact  or  cancellous  tissue ;  occasionally  a  small  defect  in  the 
bone  could  be  observed,  and  in  some  specimens  a  narrow  fissure 
led  into  the  tympanum.  In  most  cases  the  rudimentary  auricle 
exhibited  traces  of  an  auditory  aperture  in  the  shape  of  a  shallow 
depression ;  but  in  some  instances  no  such  trace  of  a  meatus  could 
be  discovered.  The  cartilaginous  portion  of  the  auditory  canal 
^M  occasionally  present,  and  formed  a  pouch,  closed  at  the 
tympanic  end.  The  tympanic  bone  and  the  membrana  tympani 
were  invariably  absent ;  the  tympanum  was  either  much  narrowed 
or  replaced  by  osseous  tissue ;  the  ossicles  were  either  entirely 
missing  or  imperfectly  developed,  whereas  the  labyrinth  was 
'Mely  affected.  In  cases  of  bilateral  congenital  atresia,  the 
structures  of  the  internal  ear  are  generally  normal ;  and,  when 
properly  educated,  the  children  are  able  to  hear  and  understand 
ordinary  conversation,  the  words,  of  course,  being  uttered  close 
to  their  ears. 

Closure  of  the  meatus  by  membranous  formations  is  sometimes 
congenital,t  and  either  the  commencement  of  the  canal  or  the 
Passage  itself  may  be  thus  affected.  Urbantschitsch  points  out 
that  the  tissue  blocking  up  the  meatus  consists  of  epitheliimi 
alone,  and  does  not  contain  any  of  the  deeper  structures  of  the 
cutis.  In  some  animals — e.//.,  dogs,  cats,  rabbits,  and  mice — such 
occlusion  of  the  meatus  at  birth  is  a  normal  condition;  the 
opithelial  tissue  subsequently  undergoes  retrogressive  metamor- 
phosis. 

Prognosii. — In  cases  of  severe  congenital  malformation  of 
the  auricle,  no  definite  forecast  can  be  made  as  to  the  hearing- 
power  of  the  child.      Regard  must  always  be  paid  to  the  pro- 

•  Archives  of  Otolojy^  voL  xviii.  p.  817. 

f  Sec  a  cue  reconlad  l>y  Dp.  Knapp,  Arehirei  of  Otology^  voL  xi.  p.  19. 
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bability  of  a  similar  condition  of  the  tympanum  and  labyrinth. 
AVhen  the  child  is  more  than  six  months  old,  and  fails  to  start 
when  loud  sounds  are  produced  near  to  it  or  to  turn  its  eyes  in 
their  direction,  the  conclusion  is  inevitable  that  hearing-power 
is  absent.  If  the  malformation  be  unilateral,  the  unaffected  ear 
should  of  course  be  closed  during  the  experiments. 

Treatment — ^In  cases  of  absence  of  the  meatus,  attempts 
have  been  made  to  form  a  canal  leading  from  the  defective  auricle 
to  the  tympanum.  The  results  are  almost  always  unsatisfactorj- , 
inasmuch  as  the  middle  ear  is  rarely  normal,  and  the  position  of 
the  auricle  may  be  no  guide  to  that  of  the  deeper  structures.  It 
might,  however,  be  justifiable,  in  cases  of  bilateral  atresia  of  the 
meatus,  to  make  an  exploratory  incision  towards  tlie  membrana 
t}Tnpani,  and  to  endeavour  to  create  a  canal  by  means  of  sponge 
tents.  No  operation  is  practicable  in  cases  in  which  an  osseous 
mass  occupies  the  place  of  the  auditory  meatus.  When  the  mal- 
formation is  unilateral,  it  is  unadvisable  to  interfere  with  it,  except, 
perhaps,  in  cases  of  adults  in  whom  Weber's  experiment  (page  99) 
yields  fair  evidence  of  a  normal  condition  of  the  deep  structures 
on  the  affected  side.  If  the  obstruction  be  membranous  in 
character,  it  may,  of  course,  be  divided  mth  some  prospect  of 
success.  Occlusion  due  to  this  cause  sometimes  results  from 
chronic  catarrh  of  the  middle  ear,  with  implication  of  the 
meatus.* 

When   the   auricle   is   very  small   and   much   deformed,   the 

patient's  appearance  will  be  improved  by  its  removal  and   the 

application  of  an  artificial  substitute.     Redundant  portions  of  the 

auricle  may  like^^'ise  be  removed  with  the  knife  or  scissors ;  and 

w  en  the  whole  auricle  is  abnonnally  large,  improvement  may 

fiometimes  be  effected  by  the  judicious   curtailment  of  various 
portions. 

The  surgeon  is  sometimes  called  upon  to  rectify  the  deformity 

o    a  projecting  auricle.     Bandages  and  pads  may  be  tried,  but 

ime  and  patience  would  be  required  for  any  improvement, 

ey  seldom  prove  efficacious.     In  marked  cases,  when  the 

Ka    *^  ^^^  anxious  to  have  something  done,  improvement 

hM.  d  ^5^^^  ^y  removing  a  piece  of  integument  from  the  angle 

,       f  ^^"     -^  curved  incision,  with  the  concavity  looking 

inwards,    is    made    on    the   auricle,   and    another    of  a    similar 

*  Arehirei  of  Otoloffy,  vol.  xv.  p.  75. 
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character  over  the  root  of  the  mastoid  process.  The  elliptical 
portion  of  skin  is  then  removed  by  careful  dissection.  The 
integument  is  separated  from  its  attachments  for  a  little  distance 
along  the  margin  of  the  wound,  and  the  edges  are  carefully 
brought  together  by  suture ;  a  bandage  is  applied  so  as  to  keep 
the  ear  close  to  the  head  until  union  has  taken  place.  This 
operation  generally  yields  satisfactory  results,  but  in  cases  in 
which  the  deformity  is  considerable  it  is  often  necessary  to  remove 
a  portion  of  the  cartilage. 

Congenital  Aural  Fistulse. — The  last  class  of  malforma- 
tions requiring  notice  includes  the  so-called  **  congenital  fistute  of 
the  auricle."    These  are  small  canals,  the  openings  of  which  are 
usually  found  near  the  tragus  and  on  the  anterior  portion  of  the 
helix.     They  are  only  a  few  millimeti'es  deep,  and  often  contain  a 
whitish  fluid ;  small  cysts  are  apt  to  result  from  occlusion  of  the 
orifices.     They  are  sometimes  noticed  in  several  members  of  the 
same  family,  and  are  occasionally  traceable  through  several  genera- 
tions.    They  have  no  anatomical  relationship  to  the  canals  or 
cavities  of  the  ear,  but  are  the  remains  of  the  first  branchial  cleft, 
and  are  therefore  wrongly  named  *' aural  fistulee."     They  some- 
times come  under  the  notice  of  the  surgeon  when  their  walls 
become  inflamed,  as  a  result  of  the  entrance  of  foreign  bodies,  and 
when  they  are  converted  into  cysts.     A  case  of  this  kind  has  been 
recently  reported  by  Mr.  A.  H.  Cheatle.*     The  opening  was  just 
in  front  of  the  anterior  extremity  of  the  helix  and  had  existed 
during  the  patient's  life.     Inflammation  set  in  from  time  to  time, 
and  abscesses  formed  which,  on  bursting  or  being  opened,  left  an 
nicer  which  healed  up  under  simple  treatment,  the  fistulous  track 
alone  remaining.     In  this  case,  the  sinus  had  several  branches ; 
these  were  freely  laid  open.     Pure  carbolic  acid  was  applied  to  the 
wound,  which  was  packed  with  double  cyanide  gauze.     Complete 
healing  took  place  in  a  few  weeks.     The  late  Sir  James  Pagetf 
J^ficorded  several  instances  of  branchial  fistulae  in  the  external  ears 
occurring  in  the  family  of  a  gentleman,  perfectly  well  formed  in 
other  respects,  but  having  a  brancliial  fistula  on  the  right  side  of 
the  neck.     "  His  father  and  a  sister,  as  well  as  four  of  his  own 
children,  had  similar  malformations;   the  fistula  in  two   of  the 

*  Arehiveiqf  Otoloffy,  vol.  xxvi.  No.  2, 1897. 

t  In  a  paper  read  before  the  Med.-Chir.  Society,  Nov.  27,  1877.    See  Zaneetj 
Dea  1, 1877. 


168  DISEASES  OF  THE  EXTERNAL  EAR. 

latter  being  on  the  left  side,  and  in  the  other  two  sjrmmetrically 
disposed  on  each  side  of  the  neck.  But  in  addition  .to  these 
cervical  fistulse,  the  gentleman  himself,  his  sister,  and  five  of  his 
children,  each  presents  fistute  in  the  helix  of  one  or  both  ears." 
These  corresponded  with  the  description  given  above ;  they  were 
less  soft  and  flexible  than  the  cervical  fistulsB,  producing  no 
secretion,  and  causing  no  annoyance.  Sir  J.  Paget  regarded  these 
aural  fistulse  as  probably  due  to  the  incomplete  closure  of  the 
upper,  or  post-oral  fissure.  The  membrane  lining  the  branchial 
fistulsB  is  apt  to  show  signs  of  irritability  when  touched  with  a  fine 
probe.     Convulsive  attacks  of  coughing  may  be  thus  induced. 
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CHAPTER   VIII. 

DISORDEKS  OF  TIIE  SECRETION  IN  THE  AUDITORY  MEATUS— 
ACCUMULATION  OF  CERUMEN— KERATOSIS  OBTURANS. 

Under  normal  conditions,  the  secretion  of  the  ceruminous  glands 
is  sufficient  only  to   lubricate   tlie   surface  of  the   cartilaginous^ 
portion  of  the  meatus ;  but  increase  of  the  secretion  is  not  in- 
frequent, and  is  due  to  a  variety  of  causes.     The  fluid  yielded  by 
the  glands  is  normally  of  a  light-yellow  colour,  and  becomes  con- 
verted into  thin  dry  scales.     When  the  secretion  is  in  excess, 
these  scales   form   soft   masses,   which   eventually  become   hard 
and  brittle,  and  more  or  less  occlude  the  meatus.     Their  colour 
changes  from  light  yellow  to  dark  brown  or  black ;  and  in  the 
course  of  time   they  form   ragged   plugs,  sometimes  displaying 
bright  facets  on  their  surface,  owing  to  the  presence  of  choleste- 
rin.    Besides  the  seci^etion  from  the  ceruminal  glands,  these  plugs 
contain  epidermic  scales  and  hairs,  with  particles  of  dust  ;  and 
m  diabetic   cases   sugar   can   sometimes    be    detected.     Various 
forms  of  bacteria  are  generally  present. 

Causes. — Ceruminous  plugs  are  due  either  to  abnormally 
increased  activity  of  the  glands,  or  to  obstacles  to  the  escape  of 
their  secretion.  They  are  far  more  common  in  males  than  in 
females.  Increased  glandular  activity  is  sometimes  noticed  in 
individuals  whose  skin  evinces  a  similar  condition.  Increase  and 
'Mttdening  of  cerumen  may  occur  alone,  or  may  be  symptomatic 
of  irritation  of  the  external  or  middle  ear ;  the  author  is  inclined 
to  attribute  the  formation  of  such  plugs  almost  invariably  to 
this  cause.  The  diseases  and  conditions  in  which  the  accumu- 
lation may  occur  are  (1)  chronic  catarrhal  inflammation  of  the 
tjinpanum ;  (2)  chronic  suppuration  of  the  tympanum  ;  (3)  diffuse 
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inflammation  of  the  auditory  canal ;  (4)  foreign  bodies ;  (5) 
parasitic  inflammation.  Hardening  of  the  cerumen  also  occui-s 
in  disease  of  the  internal  ear,  and  in  these  cases  removal  of  the 
wax  may  slightly,  or  even  considerably,  improve  the  hearing. 
To  these  may  be  added  eczema  of  the  meatus  and  improper 
methods  of  cleansing  the  canal,  e.g.,  with  a  pointed  piece  of 
towel,  by  which  the  secretion  is  pushed  more  deeply  into  the 
ear.  Politzer's  observation  that  ceruminal  accumulation  is  much 
more  often  found  in  those  who  cleanse  the  meatus  than  in 
those  who  neglect  it  coincides  with  the  experience  of  most 
aurists.  Under  normal  conditions,  the  motions  of  the  jaw  tend 
to  remove  diy  scales  of  cerumen.  With  regard  to  obstacles  to 
the  escape  of  the  secretion,  it  is  evident  that  constrictions  of 
the  meatus  and  exostoses  of  the  canal  are  likely  to  act  in 
this  manner;  and  foreign  bodies  may  be  included  in  the  same 
categoiy. 

S3rniptom8. — Inspissated  cerumen  may  remain  in  the  meatus 
for  considerable  periods  without  causing  any  subjective  symptoms, 
provided  only  that  a  passage  be  left  for  the  transmission  of 
sonoroi^  impressions  to  the  tympanum.  It  is  to  the  position 
rather  than  to  the  quantity  of  the  accumulated  cerumen  that  the 
symptoms  are  likely  to  be  due.  These  consist  in  more  or  less 
marked  deafness,  a  sensation  of  fulness  in  the  ear,  tinnitus  and 
giddiness,  the  two  latter  being  the  result  of  pressure  upon  tlie 
membmna  tympani.  As  a  general  rule,  plugs  of  cerumen  do  not 
materially  affect  the  hearing  until  they  occlude  the  meatus.  Deaf- 
ness may  occur  quite  suddenly,  owing  to  displacement  of  the 
hardened  material,  or  to  its  becoming  swollen,  in  consequence  of 
the  entrance  of  ^^'ater  into  the  ear.  If  the  walls  of  the  meatus 
be  irritated  by  the  mass,  the  irritation  may  be  conveyed  to  the 
auditor}^  nerve  by  the  branches  of  the  fifth  pair,  and  various 
abnonnal  sounds  may  be  heard.  Pain  in  the  ear  is  less  frequently 
experienced,  but  it  may  be  veiy  severe,  and  extend  to  other  parts 
of  the  head  and  to  the  neck.  Motor  disorders  have  been  occa- 
sionally observed,  e.g.,  blepharo-spasm,  and  facial  paralysis,  tlie 
symptoms  disappearing  after  removal  of  the  plug.  Great  depres- 
sion of  spirits,  almost  amounting  to  melancholia,  is  occasionally 
obseiTed ;  the  relief  obtained  by  removal  of  the  plug  indicates 
the  cause  of  the  mental  symptoms.  Cough  is  sometimes  com- 
plained of,  the  irritation  being  conveyed  either  directly  by  the 
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aoricalar  branch  of  the  vagus,  or  by  the  auriculo-temporal  of  the 

fifth  to  the  latter  nerve,  the  deep  origin  of  which   is   close  to 

that  of  the  sensory  root  of  the  fifth  nerve.     The  medulla  oblongata 

is  accustomed  to   receive   impressions   through   the  vagus  from 

the    larynx,  and   hence   the   imtation    occurring   in   the   ear   is 

referred    to    that    organ.      In    a    case    recorded    by    Mr.   Percy 

Jakiiis,*    the    cough,   which    had    existed    for    four  years,   was 

accompanied    by   gradually    increasing    weakness,    night-sweats, 

and    occasional    delirium.      The    patient    was    supposed    to   be 

consumptive ;    but   all    the   symptoms    rapidly  disappeared  after 

removal  of  cerumen  from  both  ears.      More   than   thirty  years 

ago,  Dr.  C.   Foxt  drew  attention   to   the   fact   that   cough   can 

often  be  excited  by  irritation  of  the  external  auditory  meatus. 

Not  only  the  presence  of  cerumen,  but  the   introduction   of  a 

probe  or  other  similar  instiniment  into  the  meatus,  may  excite 

a  fit   of    coughing.       Sometimes    the    action    is   excited   in   the 

reverse  direction,  as   when   long-continued    singing  causes  pain 

in  the  ear. 

On  examining  the  ear,  the  cerumen  may  be  found  to  cover 
several  spots,  or  to  occupy  the  canal  in  the  form  of  scales  or  crusts 
or  rounded  masses,  but  it  is  often  seen  as  a  dark  brown  or  black 
plug,  extending  from  the  orifice  of  tlie  meatus  down  to  the  mem- 
braua  tympani.  Occasionally  a  plug  of  this  character  is  covered 
by  concentric  layers  of  epidermic  scales,  which  envelope  it  like  a 
sac.  These  scales  may,  indeed,  form  the  greater  part  of  the  plug. 
In  children,  the  wax  is  generally  yellowish,  and  deposited  in 
layers.     After  the  removal  of  the  accumulation  bv  the  aid  of  the 

ft 

synnge,  the  surface  of  the  meatus  and  the  membrane  are  often 
8^n  to  be  reddened  and  injected,  but  these  appearances  are  due  in 
great  measure  to  the  irritation  of  the  syringing.  In  some  cases 
the  accumulated  masses  set  up  inflammation,  and  even  ulceration, 
11  the  meatus.  Other  changes  sometimes  seen  are  the  result  of 
pressure ;  thus  the  membrana  tympani  may  be  pushed  inwaixls, 
*nd  in  a  condition  of  atrophy,  while  sometimes  openings  form. 
In  other  cases  the  efiects  of  pressure  are  seen  in  the  walls  of  tlie 
canal,  which  are  atrophied  and  partially  destroyed,  so  that  the 
meatus  is  dilated,  and  the  ceinimen  may  pass  into  the  tympanum, 
and  likewise  into  the  mastoid  cells.      It  is  possible  that,  in  these 

♦  Practiti4meTy  1887,  vol.  i.  p.  423. 
t  Lancet^  1866.  voL  i.  p.  451. 
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(Ases,  the  accumulation  of  cerumen  was  the  result  of  chronic 
suppuration,  which  was  also  the  real  cause  of  the  damage  to 
the  meatus.  In  very  rare  cases  the  ceruminous  material  is 
found  to  enclose  a  hard  mass,  consisting  mainly  of  carbonate 
of  lime. 

The  Diagnosis  of  ceruminal  accumulation  is,  for  the  most 
jMirt,  easily  made ;  the  speculum  may  be  required,  but  examina- 
tion with  the  naked  eye  is  often  sufficient.  The  meatus  is  seen 
to  be  occupied  by  a  yellow  or  brownish  mass,  the  consistence  of 
which  varies  greatly.  Foreign  bodies  in  the  ear,  and  especially 
plugs  of  cotton-wool,  inspissated  discharges,  and  epithelial  masses, 
may  be  mistaken  for  accumulations  of  cerumen.  In  all  obscure 
cases  of  cerebral  disorder,  the  ear  should  be  very  carefully 
examined.  A  case  is  recorded  by  v.  TrSltsch*  of  a  patient  who, 
after  a  fall,  suddenly  became  giddy  and  deaf,  and  was  treated 
by  various  remedies,  including  the  application  of  a  seton.  It 
was  found  on  careful  examination  that  a  plug  of  cerumen  was 
the  cause  of  the  symptoms. 

The  Prognosis  in  cases  of  inspissated  cerumen  may  be  some- 
what uncertain,  inasmuch  as  the  condition  is  not  infrequently 
associated  with  other  affections  of  the  ear.  If  the  deafness  has 
<^ome  on  rapidly,  and  improvement  spontaneously  occurs  from 
time  to  time,  a  plug  of  cerumen  is  likely  to  be  present.  If  the 
tuning-fork,  placed  on  the  head,  be  indistinctly  heard  on  the 
occluded  side,  some  affection  of  the  internal  ear  may  be  suspected. 
It  was  pointed  out  by  Toynbee  that  ceruminal  accumulation  often 
exists  in  cases  of  adhesive  processes  in  the  middle  ear,  and  of 
affections  of  the  labyrinth.  Intermittent  loss  of  bone  conduction 
has  been  noticed  in  some  cases  of  plugging  of  the  meatus  by 
cerumen  ;  it  passes  off  after  the  wax  has  been  removed.  It  must 
be  remembered  that  recurrence  of  accumulation  is  not  uncommon, 
even  in  persons  of  cleanly  habits. 

Treatment — The  removal  of  ceruminal  accumulation  is  best 
effected  by  syringing  the  ear  with  warm  water  (temperature  100** 
to  105°  Fahrenheit).  If  the  plug  be  dry  and  hard,  it  is  better, 
liefore  using  the  syringe,  to  soften  it  by  filling  the  meatus  with 
warm  water.  The  water  should  be  allowed  to  remain  for  several 
minutes,  and  it  must  be  remembered  that  the  immediate  effect 
\rill  probably  be  an  increase  of  deafness  and  tinnitus,  this  being 

•  Lehrhueh  der  Ohrcnhtilkunde,  1881,  S.  95. 
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due  to  the  swelling  of  the   plug.     If  tlie  mass  does  not  come 
away  readily  on  the  syringe  being  used,  after  water  has  been 
allowed  to  remain  in  the  meatus  for  a  few  minutes,  it  may  be 
gently   separated   from  the  wall  of  the   meatus   by  means  of  a 
chromic  acid  carrier  or  a  probe,  so   as   to  allow  the  stream   of 
water  from  the  syringe  to  pass  inwards.     This  should  never  be 
done  without  a  strong  light  being  thro\\Ti  at  the  time  through  a 
speculum  upon  the  plug,  for  fear  of  injury  to  the  neighbouring 
structures.     If  this  procedure  causes  pain,  and  but  little  wax  is 
removed  when  the  ear  is  again  syringed,  it  is  best  to  wait  until 
the  mass  has  been   softened   by  other  means   before  a   further 
attempt  is  made  to  get  it  away.     Plugs  largely  composed  of  con- 
centric epithelial  scales  are  apt  to  adhere  very  closely  to  the  walls 
of  the  meatus. 

For  softening  cerumen  the  following  formula  is  suitable : — 

^.  Sodii  Bicarb.      .         .         .         .         gi*-  x. 
Glycerini  ....         Sij. 

Aq.  Destill.        ....         7)ij.  Misce. 

A  few  drops  to  be  warmed,  and  placed  in  the  ear  several  times  a 
day,  until  the  mass  has  become  thoroughly  softened.  The  ear 
should  be  carefully  examined  during  the  syringing  process,  lest 
the  latter  should  be  continued  after  all  the  cerumen  has  come  away. 
After  complete  removal  of  the  plug,  the  hearing  is  in  most  cases 

• 

^proved,  and  the  subjective  symptoms  disappear,  but  normal 
hearing  is  not  generally  obtained,  because  the  accumulation  of 
<*nimen  is  usually  secondary  to  some  other  affection.  The  meatus 
should  be  carefully  dried  with  absorbent  wool,  and  a  small  plug  of 
cotton-wool  should  be  introduced,  and  renewed  from  time  to  time 
for  several  days,  if  the  weather  be  cold  or  damp.  The  cutis  and 
^^  membrana  tympani  are  apt  to  be  very  sensitive  after  a  plug 
^  been  removed.  The  author  has  found  the  instillation  of  a  few 
^ps  of  solution  of  peroxide  of  hydrogen*  an  efficient  aid  in 
^  removal  of  cerumen.  The  fluid  should  first  be  warmed  by 
placing  it  in  a  test-tube  immersed  in  hot  water  and  then  poured 
JJito  the  meatus.  The  mass  becomes  so  rapidly  disintegrated,  even 
'fhen  very  hard,  that  in  a  few  minutes  it  appears  as  if  honey- 
combed, and  can  easily  be  removed  by  syringing.     Accumulations 

•  This  plan  appears  to  have  been  first  recommended  by  a  writer  in  the  Mart/- 
i^  Medical  Journal^  voL  zxxix.  No.  20. 
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of  cerumen  are  very  liable  to  recur,  and,  therefore,  it  is  well  for 
the  ear  to  be  examined  from  time  to  time,  and  sjTinged  wlien 
necessary. 

An  opposite  condition,  namely.  Deficiency  of  Cerumeiii 

far  less  frequently  occurs,  but  it  sometimes  happens  A\dthout  any 
apparent  cause,  and  sometimes  associated  with  disorders  of  the 
middle  ear,  as  a  result  of  some  affection  of  the  trophic  nerves. 
Marked  dryness  of  the  meatus  is  often  an  early  symptom  of 
adhesive  inflammation  of  the  middle  ear.  Inflammatory  processes 
in  the  meatus  also  check  the  secretion  of  cerumen,  and  the  same 
result  is  sometimes  due  to  senile  atrophy  of  the  glands.  Fre- 
(juently  washing  the  meatus  is  said  to  diminish  the  secretion. 
The  symptoms  of  this  condition  are  a  feeling  of  drjTiess  and 
irritation  in  the  meatus,  which  on  examination  is  seen  to  be 
pale  and  dull.  There  is  no  necessary  impairment  of  hearing,  and 
when  this  symptom  is  present,  being  due  to  disorder  of  the  middle 
ear,  the  reappearance  of  ceinimen  is  by  no  means  a  cei*tain 
indication  of  improvement. 

Treatment. — In  order  to  relieve  the  irritation,  a  little  vaseline, 
vinolia,  or  glycerine  may  be  applied  to  the  meatus,  and  if  these 
fail,  white  precipitate  ointment  may  be  tried. 

Keratosis  Obtnrans,  or  Laminated  Epithelial  Plug  of  the  External 
Meatus. — In  addition  to  obstruction  caused  by  accumulation  of 
cerumen,  the  external  meatus  is  sometimes  occluded  by  layers 
of  epithelium.  This  condition  was  first  described  in  1874  by 
Wreden,*  of  St.  Petersburg,  who  tenned  it  "  keratosis  obturans," 
in  contradistinction  to  ceruminosis.  Although  by  no  means 
infrequent,  tliis  disease  of  the  meatus  has  since  been  noticed 
})V  very  few  authors — in  fact,  tlie  only  detailed  account  is  to  be 
found  in  Dr.  Burnett's  work.t 

Keratosis  obturans  of  the  external  meatus  is  the  result  of 
clironic  desquamative  dermatitis,  in  which  layers  of  epidermis, 
closely  packed  together,  gradually  accumulate  in  the  deeper  part 
and  cause  marked  deafness  and  more  or  less  discomfort.  A  small 
quantity  of  cerumen  is  sometimes  found  between  the  layers, 
and  covering  the  outer  surface  of  the  plug.  No  definite  cause  can 
be  assigned  for  the  production  of  these  masses ;  they  were  found 
by  Wreden  sometimes  to  contain  vegetable  spores,  which,  however, 

•  Archivf  A  nnd  O.^  vol  iii.  p.  91. 
t  A  Treatue  on  the  Ear,  p.  278. 
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he  did  not  consider  as  tlie  originators  of  the  disease.  Mr.  R.  Lake* 
believes  that  the  affection  is  caused  by  the  irritation  set  up  by  a 
plug  of  cerumen,  and  that  it  is  really  a  dry,  scaly  eczema.  Burnett 
suggests  that  the  chronic  dermatitis  and  desquamation  may  be 
set  up  and  favoured  by  frequent  attempts  to  cleanse  the  ear  in  a 
somewhat  rough  fashion.  *'  Excoriation  is  first  brought  about, 
and  then  a  slow  exudation  of  dermoid  cells  goes  on,  and  these 
desquamated  elements  of  the  cells  are  packed  in  and  mechanically 
retained  in  the  canal."  As  the  mass  becomes  larger,  it  presses  on 
the  sldn  of  the  canal  and  tends  to  increase  the  irritation.  Pain 
is  felt  not  only  in  the  meatus,  but  also  around  the  ear  and  even 
over  the  temple. 

The  existence  of  keratosis  obturans  is  usually  not  discovered 
until  syringing  fails  to  remove  what  was  considered  to  be  merely 
cerumen.  It  is  then  seen  that  the  wax  wliich  was  covering 
the  mass  has  been  washed  awav,  and  the  meatus  is  found  to  be 
blocked  up  by  a  dense,  firm  obstacle,  whitisli  or  sometimes  dark 
green  in  colour,  and  firmly  adherent.  Wlien  portions  of  this 
are  removed  and  placed  in  water,  they  are  found  to  consist  of 
layers  resembling  sodden  white  parchment,  and  wliich  do  not 
break  up  and  become  partially  dissolved,  as  is  the  case  with 
masses  of  cerumen. 

Treatment. — For  the  removal  of  these  plugs,  the  mass  slioidd 
be  gently  separated  from  the  wall  of  the  meatus  with  a  chromic 
acid  carrier,  so  as  to  allow  a  stream  of  water  from  the  syringe  to 
pass  inwards.  After  the  plug  has  been  loosened  by  repeated 
syringing,  portions  may  be  carefully  removed  with  the  forceps; 
and  these  processes  are  repeated  until  all  has  been  brought  away. 
Great  caution  is  necessary  in  removing  the  portion  nearest  to  the 
tympanic  membrane.  Carefully  directed  syringing  will  usually 
result  in  its  detachment  eii  masse.  In  tlie  case  of  children,  an 
anaesthetic  is  often  required,  as  the  meatus  is  generally  tender, 
and  the  removal  of  the  mass  may  occupy  an  liour  or  even  longer. 
The  plug  is  sometimes  found  to  consist  of  several  layers  of  epi- 
<lermis  enveloping  a  mass  of  cerumen,  the  desquamative  process 
having  commenced  when  the  meatus  was  filled  with  wax.  When 
once  the  removal  of  the  mass  has  been  begun,  the  manipulation 
should  be  proceeded  with  until  the  meatus  has  been  cleared  out. 
The  injected  water  causes  the  epithelium  to  swell,  and  any 
*  Journal  of  Laryngology^  BMnologyy  and  Otology^  Dec.  1895,  p.  894 
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remains  of  the  mass  would  adhere  more  closely  to  the  wall  of 
the  canal  and  would  be  more  difficult  to  remove  on  a  subsequent 
occasion. 

To  prevent  the  possibility  of  the  same  condition  recurring, 
the  ear  should  be  examined  from  time  to  time  and  syringed  if 
required. 
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INJURIES  OF  THE  AURICLE— BURNS  A^D  SCALDS- 
FROSTBITES. 

Injuries  to  the  Auricle — e-g-,  contusions,  incised  and 
lacerated  wounds,  either  confined  to  this  part  or  associated  with 
injuries  of  adjacent  structures — are  of  common  occurrence.  The 
s\Tnptoms  and  their  severity  depend  upon  the  nature  and  degree 
r»f  the  force  to  which  they  are  due.  Portions  of  the  auricle  are 
sometimes  completely  separated,  and  union  often  results  if  the 
]>arts  are  brought  into  apposition  and  sutures  are  carefully 
applied.  Such  a  favourable  termination  has  been  observed  even 
when  several  hours  have  elapsed  since  the  injury.  A  few 
instances*  have  been  recorded  in  which  the  auricle  was  success- 
fully replaced  aft^r  complete  severance.  More  or  less  severe 
injuries  to  the  auricle  often  result  from  blows,  either  with  the 
hand  alone  or  with  a  stick  or  other  weapon.  The  left  ear  most 
frequently  suffers  in  this  way.  Piercing  the  ears  (for  the  recej)- 
tion  of  ear-rings)  is  usually  a  harmless  operation ;  but  in  rare 
i^sen,  when  a  prolongation  of  the  cartilage  extends  into  the 
lobule,  severe  inflammation  has  been  observed.  In  other  cases, 
af^^in,  heavy  ear-rings  have  been  known  to  cut  through  the 
lobule.  The  condition  known  as  othsematoma,  which  is  often 
of  traumatic  origin,  will  be  described  in  a  succeeding  chapter. 

Wounds  of  the  auricle  are  to  be  treated  according  to  the 
onlinar}^  rules  of  surgery ;  antiseptic  measures  are  easily  carried 
out,  and  good  results  are  generally  attainable.  When  adjacent 
structures  are  also  implicated,  both  treatment  and  prognosis  must 
be  con'espondingly  modified. 

♦  Zflitcrt,  June  11,1898. 
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Injuries  to  the  External  Meatus  may  be  caused  either 

by  direct  or  indirect  violence ;  and  in  both  cases  the  neighbouring 
parts,  viz.,  the  auritile,  the  membrana  tvmpani,  and  the  petrous 
part  of  the  temporal  bone,  are  liable  to  be  implicated.  Fracture 
of  the  anterior  wall  may  be  caused  by  a  blow  on  the  lower  jaw. 

Direct  injury  to  the  meatus  is  often  caused  by  foreign  bodies, 
inserted  either  by  accident  or  intentionally.  These  and  their 
effects  \\dll  be  described  in  a  succeeding  chapter.  The  meatus  is 
often  involved  in  cases  of  injurj^  to  the  auricle.  Incised  wounds, 
limited  to  the  cartilaginous  portion,  are  seldom,  if  ever,  serious, 
though  the  parotid  gland  may  be  implicated;  but  cicatricial 
contraction  may  seriously  diminish  the  calibi'e  of  the  meatus. 
When  the  osseous  part  is  injured,  long-continued  suppuration, 
followed  also  by  contraction,  is  likely  to  result.  Wounds  of  the 
j)08terior  wall  may  extend  into  the  mastoid  cells,  and  there  is 
always  the  risk  that  the  injurj^  to  the  deep  part  of  the  meatus 
may  involve  the  tympanic  membrane.  Inflammatory  processes 
after  wounds  may  extend  to  the  middle  ear  through  the  Glaserian 
fissure,  as  well  as  through  the  int-ei'vention  of  connective  tissue 
and  vessels. 

The  Diagnosis  in  these  cases  is  for  the  most  part  easy,  unless 
the  meatus*  be  very  much  swollen.  Cold  compresses  shoiJd  l^e 
applied,  and  the  wounds  may  be  subsequently  dressed  with  boric 
acid  ointment  or  other  antiseptic.  The  risk  of  contraction  should 
always  Ije  borne  in  mind.  When  necessary,  laminaria  or  sponge 
tents  may  be  introduced  into  the  cartilaginous  meatus,  but  their 
use  requires  great  care. 

Fracture   of   the   Walls   of   the    Meatus   generally 

results  from  indirect  violence — 6.7.,  a  blow  upon  the  lower  jaw. 
In  old  i)ersons  this  latter  injury  may  easily  cause  a  fracture  of 
the  glenoid  fossa,  and  a  blow  on  the  chin  may  produce  this  result 
on  botli  sides.  In  one  case,  the  condyle  of  the  lower  jaw  was 
driven  into  the  meatus.*  The  upper  wall  of  the  canal  is  liable 
to  be  involved  in  cases  of  fracture  of  the  base  of  the  skull. 

The  symptoms  of  these  injuries  are  not  always  very  definite*. 
Pain  is,  of  course,  complained  of;  crepitation  can  sometimes  be 
detected,  and  there  is  usually  more  or  less  defonnity.  Ha^moiv 
rliage  is  likely  to  be  profuse  when  th(»  upper  and  posterior  walls 
aiv  involved;  if  the  skin  b;*  not  toin,  the  blood  will  accumulate 

•  Gelle,  Precis  dei  Maladies  de  V  Oreille,  p.  69. 
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under  it.  Escape  of  cerebro-spinal  fluid  does  not  necessarily 
indicate  fracture  of  the  meatus,  for  it  occurs  likewise  in  severe 
injuries  of  the  labyrinth.  In  fractures  involving  the  glenoid  fossa, 
movement  of  the  jaw  will  be  painful  and  diflScult. 

Fractures  involving  the  anterior  and  inferior  walls  of  the 
meatus  generally  admit  of  a  favourable  prognosis.  On  the  other 
hand,  the  prospect  is  bad  when  the  superior  wall  is  fractured,  and 
esjiecially  when  there  is  reason  to  suspect  that  the  base  of  the 
skull  is  likewise  injured. 

Bums  and  Scalds. — The  auricle  is  not  often  the  seat  of 
bums,  unless  the  neighbouring  parts  are  also  involved.  Scalds 
sometimes  occur  in  persons,  such  as  waiters  and  others,  who  are 
in  the  habit  of  carrying  on  their  heads  vessels  containing  hot 
fluids.  The  part  is  occasionally  injured  by  mineral  acids  being 
thrown  upon  it,  and  extensive  sloughs  and  ulceration  are  thereby 
caused.  When  the  orifice  of  the  mealus  is  involved,  contraction 
is  liable  to  ensue  as  a  result  of  cicatrisation. 

The  treatment  of  burns  of  the  auricle  is  the  same  as  that  of 
similar  injuries  elsewhere.  Vesicles  should  be  carefully  pricked, 
so  as  to  evacuate  their  contents  and  preserve  the  epidermis  as  a 
covering,  and  vaseline  or  boric  acid  ointment  may  then  Be  applied. 
Either  the  liniment  of  lime  or  Carron  oil  (made  with  linseed  oil) 
is  a  suitable  dressing  for  more  severe  cases.  When  the  inner 
surface  of  the  auricle  and  the  adjoining  portion  of  the  head  are  the 
seat  of  the  bums,  great  care  is  necessary  to  prevent  adhesion 
during  cicatrisation.  The  parts  must  be  kept  separated  by  layers 
of  cotton-wool  or  lint.  EsjDecial  care  is  necessary  in  treating 
cases  due  to  the  efiects  of  mineral  acids.  The  extensive  sloughing 
id  apt  to  cause  great  destruction  and  considerable  defonnity,  and 
when  the  meatus  is  involved,  the  aperture  is  likely  to  be  more  or 
less  occluded.  This  result  should  be  prevented  as  far  as  possible 
by  keeping  pledgets  of  lint  and  afterwards  sponge  tents  in  the 
opening. 

Frostbite. — Owing  to  its  exposed  position  the  auricle  is 
especially  prone  to  exhibit  the  effects  of  severe  cold.  These  are 
seen  in  various  forms  and  stages ;  as  a  result  of  prolonged 
exposure  to  low  temperatures,  the  auricle,  like  the  nose,  may 
become  completely  frozen,  with  necrosis  and  gangrene  of  portions 
of  skin  and  cartilage  as  speedy  consequences.  In  far  more 
common  cases,  often  seen  in  this  country,  circumscribed  portions 
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of  the  ear  become  red  and  swollen,  the  skin  gives  way  and  cracks, 

blood  is  discharged  and  crusts  form.     The  most  common  snfferers 

from  these  so-called  chilblains  are  young  persons  of  both  sexes, 

of  delicate  constitutions,  and  the  effects  of  the  cold  are  apt  to 

manifest  themselves  every  winter.     It  is  not,  however,  necessary 

for  the  production  of  chilblains  that  the  temperature  should  be 

below  the  freezing  point. 

The  sjTnptoms  of  chilblains  are  too  well  known  to  require 

description.     When  the  ear  is  affected  severe  pain  is  complained 

of,  associated  with  itching  and  a  sensation  of  heat,  which  latter  is 

apt  to  be  very  troublesome  when  the  patient  goes  into  a  warm 
room. 

The  treatment  of  frostbite  affecting  the  ear  may  be  summed 
up  m  a  few  words.  In  recent  cases  soon  after  exposure  the  part 
should  be  rubbed  with  cold  water  or  snow,  and  friction  continued 
until  circulation  is  restored.  For  the  after-effects,  circumscribed 
swellmgs  may  be  painted  over  with  a  mixture  of  the  tinctures  of 
iodine  and  opium,  or  with  collodion  and  iodol.  Cracks  and  ulcers 
are  best  treated  with  boric  acid  ointment,  and  when  they  are  very 
irritable,  a  solution  of  nitrate  of  silver  may  be  applied  mth 
advantage. 

Mortification  of  portions  of  the  auricle,  leading  to  permanent 
loss  of  substance,  has  been  observed  in  cases  of  paroxysmal 
hsemoglobinuria,  and  is  a  common  symptom  of  Raynaud's  disease. 
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OTH^EMATOMATA,  OR  BLCX)D-TUMOURS  OF  THE  AURICLE^ 

This  term  is  used  to  designate  tumours  of  various  sizes  formed 
in  the  auricle,  and  sometimes  in  the  external  meatus,  as  a  result 
of  the  subcutaneous  escape  of  blood  from  the  vessels.  Two  forms 
are  described,  viz.,  traumatic  and  spontaneous,  the  former  being 
often  associated  with  other  injuries  of  the  auricle,  such  as  rupture 
of  the  cartilage  ;  the  latter  occurring  without  apparent  cause.  In 
rare  cases,  spontaneous  effusion  of  blood  beneath  the  nasal 
mucous  membrane  has  been  observed  in  association  \vith  sponta- 
neous othsematomata ;  and  in  some  instances  of  the  latter  character, 
occurring  in  lunatics,  hsematoma  of  the  dura  mater  has  been 
discovered  after  death.  Some  authorities  do  not  believe  that 
othflBmatoma  can  be  developed  in  the  absence  of  previous 
injury.* 

It  was  formerly  supposed  that  spontaneous  effusion  of  blood 
into  the  tissues  of  the  auricle  occurred  only  among  insane 
patients ;  but  this  is  by  no  means  the  case,  though  the  condition 
is  much  more  commonly  found  in  these  subjects,  and  more  often 
in  men  than  in  women.  Dr.  Hunf  reports  twenty-four  instances, 
of  which  twenty-three  occurred  in  males;  and  it  would  seem 
that  hsamatoma  auris  in  the  subject  of  brain-disease  is  a  highly 
unfavourable  symptom,  and  points  to  an  incurable  lesion. 

It  appears,  from  Dr.  Hun's  statements,  that  the  idiopathic  and 
traumatic  forms  of  the  condition  differ  considerably  from  each 
other.  He  records  a  case  in  which  an  insane  patient,  the  subject 
of  fafl^matoma  of  one  auricle,  received  on  the  other  a  blow  from  a 

% 

T 

*  Archives  of  Otology^  voL  xiii.  p.  303« 

f  Ameriown  Journal  of  Inuvnity^  July?  1870. 
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broom-handle,  which  caused  swelling  and  ecchymosis,  but  not 
haematonia.  He  attributes  the  spontaneous  occurrence  of  the 
condition  to  a  twofold  cause,  viz.,  cerebral  congestion,  and  centri- 
petal irritation  of  the  system  by  the  emotions.  The  majority  of 
his  patients  were  the  subjects  of  general  paralysis  and  melancholia, 
and  in  these  conditions  there  is  a  tendency  to  repeated  congestions 
of  the  head  with  consequent  dilatation  of  vessels.  Other  waiters 
allude  to  morbid  changes  in  the  part  as  favouring  the  occurrence 
of  othsBmatoma ;  the  most  important  of  these  are,  softening  and 
degeneration  of  the  cartilage,  and  atheromatous  disease  of  the 
vessels,  which  causes  them  to  become  very  friable.  When  these 
conditions  exist,  a  very  slight  injury  may  cause  rupture  of  vessels 
and  efiFusion  of  blood.  Some  authors  associate  fissures  of  the 
cartilage  with  softening,  and  state  that  these  conditions  are  not 
infrequent  in  emaciated  and  cachectic  individuals  suffering  from 
mental  affections.  The  cartilage,  in  such  cases,  bi*eaks  up  into 
several  layers,  inclosing  iiTegular  cavities  containing  mucoid  fluid 
and  connective  tissue.  It  is  obvious  that  changes  of  this  kind  in 
the  cartilaginous  tissue  predispose  to  rupture  of  blood-vessels,  and 
the  formation  of  blood-tumours,  and  that  in  consequence  of  the 
fragility  of  the  tissue,  the  effused  blood  may  rapidly  force  its  way 
through  the  separate  cartilaginous  layers. 

In  connection  with  the  influence  of  nerv^ous  disturbance  upon 
the  formation  of  these  tumours,  some  of  Dr.  Brown-S^quard's 
experiments  have  an  important  bearing.  He  found  that  in  guinea- 
pigs,  sections  of  a  restiform  body  near  the  calamus  scriptorius  will 
produce  hsBmorrhage  under  the  skin  of  the  ear,  to  be  followed 
afterwards  by  gangrene,  and  that  these  appearances  are  most 
marked  on  the  injured  side,  and  less  prominent  on  the  other  one. 
He  has  also  found  that  section  of  the  sciatic  nerve  will  produce 
the  same  results,  by  reflex  action  on  the  medulla,  and  he  is  led  to 
believe  that  disease  of  the  base  of  the  brain,  not  always  causing 
insanity,  is  the  origin  of  haematoma  auris.  It  would  seem  that 
this  condition  of  the  ear  is  not  confined  to  the  human  subject. 
Several  instances  of  othaematoma,  occurring  (without  obvious 
cause)  in  cats,*  have  be^n  placed  on  record.  In  one  instance, 
after  the  swelling  subsided,  the  ear  began  to  shrink,  and 
ultimately  formed  a  puckered  irregular  mass  close  to  the  side 
of  the  head. 

♦  Briiish  Medical  Journal,  1889,  voL  i.  pp.  187,  648. 
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A  caae  in  which  bilateral  hfematoma  of  the  auricle  was  caused 
by  direct  violence  has  been  recorded  by  Dr.  Bandall,*  of  Phila- 
delphia. A  girl  aged  fifteen,  whose  eai-s  Iiad  been  pierced  a 
month  previously,  had  an  epileptic  fit,  to  i-elieve  which  strong 
traction  had  been  made  on  the  lobules  or  on  the  rings.  Each 
auricle  preBented  a  soft  fluctuating  tumour,  of  a  purplish  red 
colour,  at  the  posterior  attachment  of  the  lobule.  The  larger 
swelling  was  about  the  size  of  a  small  chestnut.  Incisions  gave 
vent  to  dark  blood,  and  a  normal  condition  was  restored  .under 
appropriate  treatment. 

Symptonu, — The    appearance    of    a    spontaneous    haematoraa 


SMKTAXBons  Otbshatoha  occubhisg  in  an  idiot.  The  supbbficial  part  ov 

TBR  TDHOUB  BZCBBDlHaLY  ELASTIC  AND  0ONTA1NINU  -SBVBBAL  FHAQUBNTa  Of 

Cabtilaoe,  Discovbbable  on  Examination  with  tub  Fikoeii.  u'rabtr.) 

aiiris  is  usually  preceded  by  redness  and  swelling  of  the  ear  and 
«i(le  of  the  face ;  but  sometimes  no  pi-emonitory  symptom  is 
observable.  As  a  general  rule,  the  tumour  shows  itself  on  tlie 
eitemal  surface  of  the  auricle,  and  genei-ally  in  the  upper  half 
(Fig.  61),  ati  a  voundisli,  smooth,  bluish-red  niaKs,  vaiying  in  size, 
tense,  and  more  or  less  elastic.  Similar  tumours  have  occa- 
KJonally  been  observed  on  the  posterior  surface  of  the  auricle. 
*  AreMw*  of  Otalagy,  lli94,  p.  206. 
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In  some  cases  the  skin  is  comparatively  normal  in  colour.  The 
ridges  of  the  auricle  are  obliterated,  unless  the  blood  is  extra- 
vasated  into  the  substance  of  the  cartilage.  In  the  majority  of 
cases,  the  swelling  is  developed  within  a  few  hours,  and  remains 
for  some  time  without  change.  There  may  be  no  subjective  sym- 
ptoms, or  the  patient  may  complain  of  some  amount  of  pain,  with 
a  feeling  of  tension,  heat,  and  tingling.  The  tumour  either  bursts 
spontaneously,  or  gradually  subsides,  and  undergoes  certain 
changes  to  be  presently  noticed. 

In  traumatic  cases,  the  left  ear  is  more  often  affected  than  the 
right,  and  the  appearances  vary  with  the  cause  and  severity  of  the 
injury.  As  a  geneml  rule,  the  tumour  is  rapidly  developed, 
inasmuch  as  it  is  due  to  extravasation  of  blood  from  vessels 
ruptured  by  violence.  Frankel's*  experiments,  however,  show 
tliat  twenty-four  hours  or  more  may  elapse  before  the  swelling 
appears.  The  site  of  the  extravasation  is  either  between  the  skin 
and  the  perichondrium,  or,  more  rarely,  between  the  latter  and 
the  cartilage. 

In  both  classes  of  cases,  the  effused  blood  becomes  partially 
or  completely  absorbed  as  time  goes  on,  but  more  or  less  deformity 
is  apt  to  remain,  owang  to  the  changes  in  the  cartilage.  The 
contents  of  the  timiour  sometimes  become  mucous  or  serous  in 
character.  In  traumatic  cases,  when  the  cartilage  has  been 
broken  and  the  fragments  displaced,  the  deformity  may  be  very 
considerable.  An  auricle,  thus  deformed,  is  a  distinguishing  mark 
of  some  old  statues  of  Hercules  and  Pollux.  At  the  present  day, 
instances  of  "  shininken  ears "  in  lunatic  asylums  are  far  less 
common  than  in  former  times,  when  there  was  less  supervision 
over  the  patients  and  their  attendants.  On  the  other  hand,  cases 
are  becoming  somewhat  common  among  football  players.  As 
rare  consequences  of  othsematoma,  little  masses  of  bony  tissue 
become  developed  in  the  auricle ;  chalky  deposits  are  more 
common.  Suppuration  is  an  occasional  result,  and  in  one  case 
of  traumatic  othaematoma,  recorded  by  Gruber,  ulceration  and 
septicsemia  ensued. 

Treatment — In  spontaneous  cases  the  treatment  is  very  simple. 
If  the  tumour  be  small  and  not  very  tense  it  may  be  left  to 
subside  by  itself.  Under  oi)posite  conditions  the  fluid  should 
l^e  drawn  off  with  a  trocar  or  evacuated  bv  means  of  a  small 

•♦  Archirts  of  Otolotjy^  vol.  xiii.  p.  308. 
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incision,  and  pressure  aftenvaixis  applied  to  prevent  refilling.      In 
traumatic  cases,  the  relief  of  pain  and  the  prevention  of  disfigure- 
ment are  the  objects  to  be  aimed  at.     The  tumour,  if  tense,  should 
^ye  evacuated,  and   cold  applications  used.      If  coagulation  lias 
taken  place,  it  will  be  necessary  to  incise  the  swelling  and  to 
remove  the  clot ;  cold  applications  and  pressure  will  constitute  the 
remainder  of  the  treatment,  and  when  all  active  symptoms  have 
subsided,    careful    massage   will    proljably   aid   in   restoring    the 
normal  condition.     If  this  prove  unavailing,  pressure  should  Ix? 
{jersevered  with,  and  tincture  of  iodine  should  be  applied  from 
time  to  time.- 
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PERICHONDRITIS  OF  THE  AURICLE. 

Inflammation  of  the  fibrous  membrane  covering  the  cartilage  of 
the  auricle  gives  rise  to  symptoms  more  or  less  resembling  those 
of  otliaematoma.  The  upper  part  of  the  auricle  is  the  portion 
mainly  afiFected,  whereas  the  lobule  generally  escapes.  The 
prominent  symptom  is  the  fonnation  of  one  or  more  roundish 
swellings,  which  are  more  or  less  hot  and  painful.  Considerable 
deformity  is  apt  to  remain  after  their  subsidence.  Perichondritis 
of  the  auricle  is  of  rare  occurrence. 

Symptoms  and  Progress. — In  some  cases  the  inflammation 
supervenes  without  any  obvious  t^ause,  and  is  confined  to  the 
})erichondrium  and  cartilage  of  the  auricle.  In  others,  the  in- 
flammatory process  extends  from  the  meatus,  which  may  be  the 
seat  of  furuncle,  or  from  the  middle  ear.  In  the  former  case, 
sharp,  shooting,  or  continuous  pain,  and  a  sensation  of  heat  may 
l)e  the  first  symptoms,  and  may  continue  for  several  days  in  the 
absence  of  any  visible  change,  lledness  and  swelling  then  com- 
mence in  a  circumscribed  spot,  and  gradually  become  more  marked. 
Fluctuation  is  soon  manifest,  and  the  swelling  may  continue  to 
increase  until  it  involves  more  or  less  of  the  concavity  of  the 
auricle,  and  encroaches  upon  or  even  closes  the  meatus.  The 
suiface  of  the  tumour  is  pale  red  in  colour  and  uneven,  but  the 
natural  elevations  and  depressions  of  the  auricle  are  obliterated. 
In  slight  cases  the  symptoms  pass  oft*  after  the  swelling  has  been 
incised ;  but  in  the  absence  of  ti^eatment  the  skin  gives  way  at  one 
or  more  points,  and  a  quantity  of  viscid  sei^ous  fluid  escapes.  The 
discharge  subsequently  becomes  piu'ulent,  and  fistulous  openings 
are  likely  to  remain.  If  the  perichondrium  be  detached  over 
a  large  area,  the  nutrition  of  the  cartilage  will  become  much 
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impaired ;  suppuration  may  extend  over  the  greater  part,  of  the 
auricle,  and  even  to  the  retromaxillaiy  fossa.  The  subsequent 
course  is  apt  to  be  very  tedious ;  several  months  may  elapse 
before  recovery  takes  place.  In  one  I'ecorded  case,*  the  swelling 
involved  various  portions  of  the  auricle  in  succession,  and  caused 
so  much  deformity  that  no  part  could  be  recognised.  Tuberosities 
took  the  places  of  the  fossae,  and  the  auricle  appeared  like  a  lump 
of  flesh.  The  amount  of  resulting  deformity  varies  with  the 
degree  of  the  inflammation.  In  rare  cases,  portions  of  the  carti- 
lage become  necrosed  and  detached ;  in  others,  considerable  con- 
traction of  the  meatus  is  superadded  to  the  deformity.  Ossification 
of  the  cartilage  is  an  occasional  result. f  The  posterior  surface  of 
the  auricle  is  sometimes  involved,  and  when  tliis  is  the  case  largt^ 
abscesses  may  be  formed.  The  most  severe  fonus  of  i)erichondritis 
of  the  auricle  occur  in  neglected  cases  of  middle-ear  suppuration, 
accompanied  by  abscesses  in  the  meatus. 

Treatm^t — In  the  early  stage,  cold  applications  may  be  tried, 
with  the  view  of  checking  the  inflammatory  process.  When 
fluctuation  is  perceptible,  it  is  best  to  make  a  free  incision 
through  the  tumour,  and  to  scrape  away  the  contents  with  a  sharp 
curette. J  Any  sinuses  that  may  have  formed  should  be  carefully 
slit  up,  and  granulation  tissue  should  be  scraped  away,  all  cavities 
being  afterwards  thoroughly  cleansed  with  an  antiseptic  lotion. 
Provision  must  be  made  for  thorough  drainage,  and  iodol  or 
alembroth  gauze,  covered  with  cotton-wool  and  a  bandage,  fonns 
a  good  subsequent  dressing.  In  later  stages,  when  much  deformity 
has  resulted,  improvement  may  sometimes  be  efi*ected  by  removing 
hardened  and  prominent  pieces  of  cartilage,  and  readjusting 
isolated  portions.  In  a  case  thus  treated  by  Dr.  Knapp,  the 
deformity  was  greatly  diminished.  The  anatomical  examination 
of  the  portions  removed  showed  that  they  contained  well-developed 
true  oi^seous  substance. 

♦  Archives  of  Otology,  vol.  xix.  p.  8. 
t  Ihid,y  vol.  xix.  p.  45. 
X  IHd,,  voL  xix.  p.  20. 
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CHAPTER   XII. 

HERPES  OF  THE  AURICLE— ECZEMA  OF  THE  AURICLE. 

The  auricle  is  occasionally  the  seat  of  herpetic  eruptions,  which 
may  show  themselves  on  this  part  alone,  or  on  the  face  and  neck 
at  the  same  time. 

Causes. — Inflammatoiy  processes  in  the  deeper  structures  of 
the  ear  are  sometimes  attended  by  herpetic  eruptions  on  the 
auricle.  In  the  absence  of  any  such  causes,  the  complaint  is 
usually  attributed  to  disordered  digestion  or  to  chills ;  it  is 
commonly  seen  in  adults,  but  children  are  not  exempt  from  it. 

Symptoms. — The  appearance  of  the  vesicles  is  generally 
preceded  by  more  or  less  fever,  and  local  pain  of  a  severe  stinging 
or  burning  character,  the  latter  symptom  being  especially  trouble- 
some when  the  eruption  extends  into  the  meatus.  The  pain  may 
exist  for  several  days  before  any  local  signs  appear.  The  dis- 
tribution of  the  vesicles  is  sometimes  connected  with  that  of  the 
nerves  supplying  the  part  (herpes  zoster),  and  the  complaint  may 
then  be  regarded  as  a  symptom  of  neuritis.  The  nerves  especially 
implicated  are  the  bmnches  of  the  great  auricular  from  the 
cervical  plexus,  and  those  of  the  auriculo-temporal  branch  of  the 
fifth.  When  this  latter  nerve  is  affected,  the  eruption,  as  is 
generally  the  case,  appears  on  the  external  surface  of  the  auricle 
and  the  anterior  margin  of  the  meatus ;  the  branches  of  the  great 
auricular  are  distributed  to  the  internal  surface  and  to  the  meatus. 
In  rare  cases,  the  eruption  api)ears  on  the  convex  surface  of  the 
auricle  and  over  the  mastoid  i*egion. 

The  appearances  are  those  of  herpes  elsewhere;  small  red 
patches  are  first  noticed,  and  these  become  studded  over  with 
l)apules,  which  are  speedily  converted  into  vesicles,  closely  set  and 
sometimes  confluent,  so  as  to  form  bullee.     The  meatus  may  thus 
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he  completely  occluded,  and  sometimes  the  membrana  tympani  is 
likewise  the  seat  of  eruption.  The  contents  of  the  vesicles  are  at 
first  limpid  and  pale,  but  subsequently  become  opaque  and  yellow. 
After  a  few  days  either  the  vesicles  dry  up  and  form  scabs,  which 
fall  off,  leaving  a  reddened  surface,  or  little  ulcers  result.  When 
the  meatus  is  affected,  there  may  be  profuse  discharge  from  such 
breach^  of  surface.  In  some  patients  there  is  more  or  less 
deafness  and  tinnitus  during  the  course  of  the  complaint,  which  is 
occasionally  prolonged  by  the  appearance  of  successive  crops  of  the 
em  prion. 

Treatment — In  the  early  stages,  the  general  health  of  the 
patient  is  likely  to  require  attention  ;  purgatives  and  tonics  are 
generally  indicated.  Severe  pain  may  be  relieved  by  cold  applica- 
tions, or  by  painting  the  part  over  with  a  mixture  of  extract,  of 
belladonna  and  glycerine.  When  vesicles  have  formed,  they 
should  be  protected  from  injury ;  powdered  starcli  may  be  dusted 
over  them,  and  cotton-wool  subsequently  applied.  When  sup- 
puration has  occurred,  the  pustules  may  be  ojx^ned  with  advan- 
tage; but  care  should  be  taken  to  presence  the  epidermis.  Any 
ulcers  that  may  form  should  be  dressed  with  boric  acid  ointment 
or  powdered  iodol ;  and  when  the  meatus  is  the  seat  of  the 
complaint,  and  there  is  more  or  less  discharge,  ix)wdered  boric 
acid  should  be  used  by  means  of  an  insufilator. 

Eczema  of  the  Auricle  and  Meatus.— This  is  a  somf>- 

what  common  affection,  and  owing  to  the  anatomical  structure  of 
the  parts,  the  complaint  is  in  some  respects  different  from  eczema 
in  other  portions  of  the  body.  It  is,  moreover,  liable  to  produce 
more  or  less  impairment  of  hearing.  It  occmrs  in  two  forms, 
acute  and  chronic.  Children  and  young  girls  are  most  often 
affected. 

Causei. — An  eruption  of  eczema  on  the  auricle  is  frequently 
associated  with  disorders  of  menstruation,  and  occasionally  with 
the  climacteric  period ;  in  some  cases  there  ai*e  evidences  of 
tuberculosis,  rickets,  or  of  general  malnutrition.  The  exciting 
cause  is  often  obscure  ;  but  the  influence  of  local  irritation  is 
sometimes  traceable.  Thus  exposure  to  the  sun's  rays  and  to  the 
heat  of  furnaces,  warm  fomentations,  and  frictions  with  various 
stimulating  ointments  or  liniments,  are  liable  to  produce  an 
eruption.  A  somewhat  more  common  cause  is  the  irritation 
produced  by  the  discharges  in  cases  of  otorrhoea,  and  the  scratching 
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practised  to  relieve  the  uncomfortable  sensations.  The  eruption 
is  most  liable  to  occur,  and  to  prove  very  obstinate,  when  the 
otorrhcea  is  associated  with  caries  of  the  tympanic  walls ;  it  is,  in 
all  probability,  due  to  the  organisms  contained  in  the  discharges. 
The  spi^ead  of  the  eczema  may  be  explained  in  a  similar  manner. 
Dr.  Rohrer,  of  Zurich,  inoculated  rabbits'  ears  with  cultivations  of 
diplococci  obtained  from  the  serum  of  the  vesicles  of  eczema,  and 
produced  a  similar  eruption.  The  conversion  of  the  vesicles 
into  pustules  is  associated  with  the  development  of  staphy- 
lococci. Gruber  states  that  eczema  of  the  ear  is  sometimes  due  to 
irritating  mattei's  (dyes,  &c.)  contained  in  scarves  used  to  cover 
the  part.  Politzer  alludes  to  cases  in  which  circumscribed  eczema, 
on  the  upper  part  of  the  crest  of  the  helix,  and  occurring 
sjTnmetrically  in  both  ears,  was  apparently  caused  by  sleeping 
on  hard  hoi*sehair  pillows.  Eczema  sometimes  occurs  in  an 
t»pidemic  fonii  among  school-children,  and  is  possibly  due  to 
contagion. 

Symptoms. — Acute  eczema  of  the  ear  gives  rise  to  sensations 
of  tension,  itching,  and  burning  in  the  part,  and  in  children  the 
eruption  is  commonly  attended  with  fever  and  restlessness.  Com- 
plete or  partial  occlusion  of  the  meatus  by  the  eruption  will 
diminish  the  hearing-power,  and  cause  tinnitus  and  other 
abnormal  sensations.  The  eniption  may  occur  on  both  surfaces 
of  the  auricle;  it  is  most  often  seen  in  the  fosssB  of  the  upper 
lialf  of  the  outer  surface,  in  the  neighbourhood  of  the  lobule,  and 
in  the  angle  between  the  ear  and  the  head.  Both  ears  are 
generally  affected. 

The  appearances  resemble  those  of  eczema  on  other  part^  of 
the  body.  There  is  redness  and  swelling  of  the  skin,  followed  by 
the  formation  of  closely-set  vesicles,  which  are  apt  to  burst  and 
leave  raw  sui-faces.  These  latter  become  covered  with  crusts, 
beneath  which  a  viscid  or  purulent  fluid  is  secreted.  In  time  the 
crusts  fall  off,  leaving  either  a  dry  surface  or  small  fissures  and 
ulcers,  covered  with  purulent  secretion.  In  slight  cases,  the 
process  sooner  comes  to  an  end ;  the  vesicles  dry  up,  and  desqim- 
mation  takes  place. 

When  the  meatus  is  the  seat  of  the  eruption,  the  epidermis 
soon  becomes  detached,  the  cutis  is  more  or  less  infiltrated  and 
swollen,  and  a  discharge  of  turbid  serous  fluid  is  a  common 
sjinptom.     The  appeaiances  then   resemble  those  of  diffuse  in- 
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flammation  of  the  meatus ;  but  the  eruption  on  the  auricle  will 
serve  to  indicate  the  real  nature  of  the  case. 

Acute  eczema  generally  subsides  under  proper  treatment ;  but 

the  duration  of  the  complaint  varies  from  a  few  days  to  several 

weeks,  and  the  eruption  is  very  prone  to  recur  and  to  break  out 

ou  fresh   portions  of  the  auricle.      After  repeated  attacks,  the 

condition  is  apt  to  pass  into  a  chronic  stage,  accompanied  by 

thickening  of  the  part  and  other  changes.      The  subcutaneous 

connective  tissue  becomes  much  hypertrophied,  and  the  auricle 

is  enlarged  and  rigid,  while  the  meatus  is   lessened  in  calibre, 

owing  to  the  thickening  of  its  walls.      The  surface  is  covered  with 

crusts  or  scales,  or  both  forms  may  be  combined.     In  the  scaly 

form,  the  auricle  is  enlarged   and  reddened,  and  is  the  seat  of 

continuous  desquamation.     In  mild  cases,  the  einiption  is  confined 

to  portions  of  the  auricle ;  but  in  severe  forms  it  extends  over  the 

entire  ear,  and  to  the  face,  seal]),  and  neck,  as  well  as  into  the 

meatus.     Fissures  are  very  liable  to  form  in  the  normal  grooves 

and  depressions,  and  especially  behind  the  ear.     The  itching  is 

generally  very  troublesome,  and  patients  not  infrequently  injure 

the  part  in  their  efforts  to  relieve  the  uncomfortable  sensation. 

Noises  in  the  ear,  arising  from  the  same  causes  as  in  the  acute 

form,  are  often  complained  of,  and  hearing  may  also  be  impaired 

as  a  result  of  congestion  of  the  Eustachian  tube  and  tympanum. 

Chronic  eczema  of  the  auricle  is  oft^n  very  obstinate.      Pi'oper 

treatment  will   generally   cause   improvement   or  recovery  ;   but 

relapses  are  very  prone  to  occur. 

There  is  no  strict  line  of  demarcation  to  be  drawn  between 
the  acute  and  chronic  forms  ;  the  former  often  run  into  the  latter, 
and  cases  sometimes  occur  which  are  best  described  as  subacute. 
Thus,  in  young  children  of  a  tuberculous  habit,  we  often  see  crusty 
*nd  impetiginous  eczema  involving  the  posterior  surface  of  the 
auricle,  and  the  hollow  of  the  concha,  and  forming  paii  of  a 
^elynspread  eruption  affecting  the  he^d  and  face.  These  forms 
of  eczema  are  distinguished  by  the  copious  production  of  scabs 
*ud  crusts,  attached  to  a  much-i'eddened  and  inflamed  base.  The 
intense  itching  causes  children  to  scratch  the  i>art.  freely,  and  ugly 
Weeding  sores  are  thus  produced.  Febrile  symptoms  are  often 
narked,  and  the  absorption  of  the  purulent  secretions  causes 
spelling  and  sometimes  abscess  in  the  adjacent  glands. 

The  Biagnofis  of  eczema  of  the  ear  is  for  the  most  part  easy. 
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Rare  cases  of  seborrhoea  resemble  the  scaly  form,  but  differ  in  not 
presenting  any  redness  and  infiltration. 

The  Prognosis  varies  with  the  nature  of  the  case.  The  most 
obstinate  forms  are  those  which  are  associated  with  constitutional 
conditions. 

Treatment — In  dealing  with  a  case  of  eczema,  the  general 
condition  of  the  patient  almost  invariably  requires  attention.  If 
there  be  evidences  of  anasmia,  good  food,  and  some  preparation 
of  iron  are,  of  coui'se,  indicated,  and  ai'senic  is  generally  advan- 
tageous in  these  cases.  In  tubeixiulous  subjects,  good  diet,  cod- 
liver  oil,  and  the  syrup  of  the  iodide  of  iron  will  aid  the  action 
of  local  I'emedies.  For  dyspeptic  and  gouty  subjects  alkaline 
purgatives  are  generally  suitable,  and  the  diet  and  mode  of  living 
should  be  properly  regulated.  In  most  cases  of  chronic  eczema, 
and  especially  when  relapses  are  frequent,  a  course  of  arsenic  will 
prove  beneficial. 

The  local  treatment  of  eczema  affecting  the  ear  varies  with 
the  stage  of  the  complaint.  In  acute  eczema  the  auricle  should 
Ije  carefully  protected  from  irritation ;  it  should  be  neither  washed 
nor  syringed,  but  kept  well  anointed  with  vinolia,  or,  failing  that, 
with  vaseline  or  other  emolHent  ointment.  If  there  be  much 
inflammation,  the  solution  of  liquor  plumbi  subacetatis  applied  on 
lint  may  replace  the  ointment ;  and  for  the  relief  of  pain  the  part 
may  be  painted  over  with  a  2  to  5  per  cent,  solution  of  cocaine. 
Another  remedy  for  this  stage  of  the  affection  is  ichthyol  dissolved 
in  alcohol  (1  part  to  50),  or  made  into  an  ointment  with  vaseline 
(1  to  10). 

When  the  stage  of  erust-foi-mation  has  been  reached,  the 
scabs  must  be  removed  in  order  to  allow  i*emedies  to  act  on  the 
affected  part.  They  should  lx»  first  softened  by  the  application 
of  glycerine  or  almond  oil,  and  then  gently  detached.  After  their 
removal,  and  without  iiTitating  the  skin  any  further,  the  auricle 
should  be  painted  over  with  some  medicated  ointment,  and  pieces 
of  linen  or  lint  smeai^ed  over  with  the  same  ointment  are  then 
to  l)e  carefully  applied  and  kept  in  close  contact  with  the  affected 
])ai't.  A  large  number  of  preparations  are  useful  for  the  purpose, 
and  may,  if  necessary,  be  tried  in  succession  until  a  good  result 
is  obtained.  The  ointments  of  zinc  and  of  boric  acid  are  fi'e- 
(ju(*ntly  used ;  the  Germans  recommend  Hebra's  diachylon  oint- 
ment, composed   of  equal   parts  of  diachylon  plaster  and  olive 
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oil.  YHiichever  ointment  be  selected,  the  lint  bearing  it  should  be 
closely  fitted  to  the  depressions  on  the  auricle,  and  a  small  plug 
must  be  introduced  into  the  meatus.  The  dressings  should  be 
changed  at  least  twice  every  twenty-four  hours,  and  water 
must  not  be  used  for  cleansing  the  part,  but  this  should  be 
effected  by  means  of  cotton-wool  and  a  little  olive  oil.  Salicylic 
acid  is  another  remedy  which  yields  good  results  in  these 
cases  of  eczema,  both  in  the  impetiginous  and  scaly  forms,  and 
when  the  part  is  covered  with  crusts.  One  part  of  the  acid  is 
mixed  with  ten  parts  of  soap  plaster;  the  mixture  is  spread 
somewhat  thickly  on  linen,  which  is  to  be  carefully  applied  to 
the  irregular  surface  of  the  auricle.  If,  in  spite  of  this  treat- 
ment, crusts  continue  to  form,  the  part  should  be  painted  over 
twice  a  day  with  balsam  of  Peru,  which  tends  to  check  their 
development. 

In  favourable  cases  the  crust-formation  ceases,  the  discharge 
lessens,  and  the  auricle  assumes  a  more  healthy  appearance.  In 
this  stage  it  should  be  carefully  protected  from  irritation  of  all 
kinds;  washing  is  to  be  prohibited,  and  cleansing  must  be  done 
with  cotton-wool,  after  which  vaseline  or  boric  acid  ointment  is 
to  be  applied. 

In  the  scaly  form  of  eczema,  the  treatment  depends  upon  the 
degree  of  the  affection  and  the  amount  of  infiltration  into  the 
subcutaneous  tissue.  For  slight  cases,  the  white  precipitate  oint- 
ment is  a  good  application,  and  if  this  fail  recourse  may  be  had 
to  boric  acid  ointment,  or  to  a  solution  of  boric  acid  in  alcohol — 
1  to  20.  Dr.  Kiiapp*  recommends  an  ointment  of  the  yellow 
oxide  of  mercurj'  (1  to  2  per  cent.)  and  vaseline,  and  that  the  parts 
should  be  covered  with  absorbent  cotton  as  a  protection  from  wind 
a«d  cold.  In  more  severe  forms,  with  thickening  of  the  epider- 
niis  and  infiltration  of  the  cuticle  and  subcutaneous  tissues,  more 
at'tive  remedies  will  be  I'equired.  The  part  may  be  covered  with 
salicylic  soap  plaster,  which  will  tend  to  soften  the  indurated 
parts,  and  will  remove  the  thickened  epidermis.  Salicylic  acid 
may  likewise  be  applied  as  a  pigment,  two  drachms  in  powder 
Wng  mixed  with  one  drachm  of  carbolic  acid  and  ten  of  glycerine. 
Preparations  of  various  kinds  of  tar  are  often  useful  Jin 
^•zenia.  The  Oleum  Cadinum  (Huih  de  Cade)  and  the  Oleum 
Rusci  Pjrroligneum  are  generally  used.     In  severe  cases,  one  of 

♦  Archiret  cf  Otolo^j  vol.  xi.  page  201. 
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these  is  applied  on  a  stiff  bnish  several  times  daily,  and  the  part 
is  then  dusted  over  with  powdered  starch.  When  the  skin 
becomes  softer  and  paler,  the  same  remedies  may  be  applied  as 
ointments,  diluted  with  vaseline  in  various  proportions.  Zinc 
ointment  and  an  ointment  composed  of  ichthyol  one  part  to  ten 
parts  of  lanoline  are  sometimes  efficacious.  The  oleate  of  zinc, 
combined  with  equal  parts  of  vaseline,  is  said  to  be  preferable 
to  ordinary  zinc  ointment,  inasmuch  as  it  does  not  coat  the 
surface  with  a  crust  of  debris,  which  checks  healing,  and  irritates 
the  part  on  removal.  If  these  remedies  fail,  carbolic  acid  oint- 
ment may  be  tried  (1  to  20  of  vaseline,  ^^'ith  a  little  glycerine),  or 
a  solution  may  be  used  composed  as  follows :  acid  carbolic, 
10  parts ;  alcohol  and  glycerine,  of  eacJi  50  parts,  and  250  parts 
of  water. 

When  the  external  meatus  is  the  seat  of  an  eczematons 
eruption,  it  must  be  kept  free  from  accumulation  of  debris, 
but  adherent  epithelial  crusts  must  not  be  forcibly  removed  by 
syringing,  which  would  act  as  an  irritant.  Gruber  recommends 
that  such  crusts  should  first  be  softened  by  applying  a  solution 
of  carbonate  of  potash  in  glycerine  (1  to  150) ;  the  ear  may  then 
be  carefully  syringed.  The  same  autJior  recommends  sulphate  of 
zinc  for  mild  cases,  without  pain ;  it  may  be  dissolved  in  glycerine 
— 5  grains  to  the  ounce — and  of  this,  10  or  15  drops  warmed  are 
placed  in  the  ear  twice  or  three  times  a  day.  In  obstinate  cases 
a  solution  of  nitrate  of  silver,  in  spirit  of  nitrous  ether — 8  grains 
to  the  ounce — should  be  painted  over  the  surface,  and  this  may 
be  repeated  from  time  to  time  after  the  blackened  epithelial  scales 
fall  off.  When  much  swelling  exists,  and  the  canal  of  the  meatus 
is  considerably  obstinicted,  a  small  pledget  of  lint  smeared  ovt»r 
with  one  or  other  of  the  above-mentioned  ointments  should  1k^ 
placed  in  it,  so  as  to  exert  some  pressure  upon  its  walls.  In  more 
marked  case«,  it|[may  be  necessary  to  use  tents  of  sponge  or  of 
laminaria  in  order  to  restore  the  normal  calibre  of  the  part. 

In  most  cases  of  eczema  it  is  necessary  to  try  several  remedies 
before  a  good  result  is  obtained,  and  the  list  of  those  at  the  com- 
mand of  the  practitioner  is  somewhat  lengthy.  After  the  eruption 
has  disappeared,  and  the  parts  have  assumed  their  normal  con- 
dition, it  is  desirable  to  guard  against  relapses  by  persevering 
with  some  mild  form  of  treatment.  The  white  precipitate  oint- 
ment is  one  of  the  best  remedies  available  for  this  purpose. 
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CHAPTER    XIII. 

CiRCCMSCRfBED  OR  FURUNCULAR  INFLAMMATION  OF  THE 

EXTERNAL  MEATUS. 

In  this  complaint  the  inflammation  is  limited  to  one  or  more 
spots,  and  leads  to  the  formation  of  abscesses  or  boils.  Cases  of 
this  kind  are  somewhat  common,  their  frequency  being  due  to 
the  number  of  glandular  structures  contained  in  the  meatus, 
the  cartilaginous  portion  of  which  is  most  liable  to  be  thus 
attacked.  The  disorder  is  more  common  in  adults  than  in 
children,  and  is  usually  limited  to  one  ear.  the  left  being  more 
often  affected  than  the  right.  Recurrences,  especially  during  the 
spring  and  autumn,  are  noticed  in  a  large  proportion  of  cases ; 
epidemics  of  the  complaint  have  been  observed  in  Paris  and 
in  Vienna. 

Causes. — The  complaint  sometimes  occui^s  in  persons  ap})a- 
rently  healthy ;  but  in  the  majority  of  cases  tJiere  is  likewise 
some  disorder  of  the  general  health.  Sometimes  there  are  indi- 
cations of  plethora,  but  signs  of  impaired  nutrition,  debility,  and 
ansemia  are  much  more  common.  Furuncular  eruptions  in  other 
parts  not  infrequently  coexist;  in  some  cases  an  eruption  of 
eczema  in  the  meatus  has  preceded  tJie  inflammation.  Exposm^e 
to  cold,  mechanical  imtation,  and  the  application  of  remedies  to 
the  meatus  are  occasionally  followed  by  the  development  of 
furuncles.  Chronic  suppuration  of  the  middle  ear  is  another,  and 
a  more  common  cause,  the  irritation  being  pi*obably  due  to  the 
micro-organisms  contained  in  the  discharges.  Some  authorities 
are  of  opinion  that  in  cases  in  which  no  other  affection  is  present, 
furoncnlar  inflammation  of  the  meatus  is  almost  always  due  to 
pyogenic  bacteria.     Lowenberg*  was  the  first  to  demonstrate  the 

•  Archives  of  Otology,  vol.  xi.  page  278. 
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])re8ence  of  such  organisms  in  the  pus  from  aural  furuncles,  and 
his  observations  have  l^een  confirmed  by  subsequent  investigators. 
According  to  his  view  when  a  furuncle  has  once  l)een  formed  by 
an  accidental  accujnulatiou  of  specific  micrococci  in  a  gland- 
follicle,  relapses  and  extension  are  brought  about  by  propagation 
of  the  microbes  on  the  surface  to  other  follicles,  thus  producing 
new  furuncles  by  auto-contagion.  Only  the  worat  cases  of 
furuncles  must  be  explained  by  the  circulation  of  micrococci  in 
the  blood.  Kirchner  states  that  he  has  often  discovei'ed  the 
staphylococcus  pyogenes  aureus  in  the  pus  of  these  furuncles,  and 
has  produced  abscesses  in  animals  by  inoculating  them  ^\^tll  the 
cultivated  products.  Other  experiments  prove  that  infection  may 
take  place  when  the  skin  is  perfectly  sound,  provided  that  the 
fluid  containing  the  micro-organisms  be  applied  to  it  with  the 
aid  of  friction.  Microscopic  investigation  then  shows  that  the 
organisms  liave  passed  into  the  hair-follicles.  It  is,  however, 
difficult  to  account  for  those  cases  in  which  the  application  of 
smrh  remedies  as  chloi'oform,  aether,  and  solutions  of  carbolic  acid 
to  the  meatus  is  followiKl  by  furuncular  inflammation.  Cases  in 
which  the  disorder  is  probably  due  to  direct  contact  with  decom- 
|)08ing  materials  are  seen  among  butchers  and  lioi'se-slaughterers, 
and  persons  employed  in  dressing  hides.  In  diabetic  patients^ 
the  meatus  is  occasionally  the  seat  of  furuncles,  and  this  part 
may  be  affected  when  ])oils  follow  the  administration  of  bro- 
luidt^  of  potassium.  l^lie  connection  between  diabet.es  and 
furunch^H  is,  in  some  measure,  explained  by  the  fact  that  sugar 
IM  a  favourable  mediinn  for  the  development  of  jnogenic  micro- 
(ir^iuisms. 

lymptomi. — ^The  anterior  and  the  inferior  walls  of  the  meatus 
Hud  tlu»  inner  surface  of  the  tragus  are  the  parts  most  often 
HHW^ttHl.  There  is  at  first  more  or  less  diffiised  redness  and 
*\vt*Hing,  whi(!h  soon  l)ecome  more  marked  and  defined,  so  that 
\\\^  uu^HtuH  i«  to  some  extent  obstructed.  In  some  cases,  two  or 
iM^^V  aueh  swtitllings  exist  at  the  same  time.  The  tragus  is  often 
iMV^S'h  HWolUni,  and  enlarge<l  glands  may  be  detected  below  the 
M»^wK^.  The  abscess  ])iirsues  the  ordinary  coui-se;  after  a  few 
du^V«4  the  swelling  becomes  softer,  and  e\4dences  of  suppui-ation 
J4»v  j^^ivnt.  If  left  tt>  itself,  the  abscess  breaks,  and  fragments 
lit  ucvivaisl  iH>nnective  tissue  escape  with  the  pus  and  blood. 
Ui^Uiug  ^  sometimes   retarded  by   the   formation  of  ulcers   or 
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granulations ;  but  usually  the  abscess  closes  in  the  ordinary  way. 
The  inflammation  is  apt  to  spread  to  the  adjacent  parts;  the 
parotid  and  neighbouring  lymphatic  glands  sometimes  become 
swollen  and  painful,  and  the  tissues  covering  the  mastoid  pro- 
cess may  be  similarly  affected,  especially  when  the  abscess  is 
situated  on  the  posterior  wall  of  the  meatus.  More  or  less 
oedema  of  the  side  of  the  face  and  neck  is  sometimes  present. 
Should  the  inflammation  spread  to  tJie  tissues  connecting  the 
•auricle  with  the  skull,  the  former  will  project  from  the  side  of 
the  head. 

The  Subjeotiye  Symptoms  are  such  an  might  be  expected  from 
the  nature  and  seat  of  the  complaint.  I*ain  is  always  more  or 
less  severe,  and  is  apt  to  be  accompanied  by  febrile  symptoms, 
especially  if  the  deeper  paints  of  the  meatus  he  involved.  The  pain 
increases  with  the  progress  of  the  inflammation,  and  often  extends 
for  some  distance  around  the  ear.  It  is  aggravated  by  movements 
of  the  jaw,  as  in  speaking  and  eating,  and  by  touching  the 
auricle ;  it  is  always  worse  at  night.  In  children,  high  fever  may 
be  accompanied  by  vomiting  and  delii'iuni,  so  that  the  symptoms 
resemble  those  of  meningitis. 

Escape  of  the  contents  of  the  abscess  is  followed  by  marked 
relief  of  all  the  symj^toms,  and,  unless  other  swellings  form,  the 
pain  rapidly  subsides,  and  is  succeeded  by  a  feeling  of  fulness  and 
itching,  which  soon  passes  off.  For  souk^  days,  however,  movement 
of  the  jaw  may  be  more  or  less  painful . 

While  the  abscess  is  forming,  deafness  is  generally  present, 
though  the  patient  may  not  be  aware  of  any  difference,  unless  the 
meatus  be  completely  occluded.  When  tlu^  deep  part  of  the 
canal  is  affected,  the  deafness  may  be  due  to  implication  of 
the  membrana  tynipani.  Noises  in  the  ears  and  sensations  of 
pressure  and  fulness  are  often  complained  of.  These  symptoms 
are  due  to  hypereemia  and  increase  of  pressure  in  the  labyrinth, 
and  they  subside  after  the  abscess  has  burst  or  been  opened. 
When  the  inflammation  involves  the  more  external  portion  of  the 
canal,  the  subjective  symptoms  may  be  very  slight  or  altogether 
absent. 

In  exceptional  cases  the  abscess,  instead  of  healing  up,  con- 
tinues to  discharge  for  some  time.  According  to  Prof.  Gruber, 
this  peculiarity  is  due  mainly  to  the  ])osition  of  the  abscess. 
Prolonged  suppuration  is  more  liable  to  occur  in  certain  parts  of 
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the  auditory  canal  than  in  othera,  and  increased  vascularity  would 
seem  to  account  for  the  difference.  Thus  when  the  upper  wall  is 
affected,  the  processes  aiv  peculiarly  severe  and  obstinate.  In  this 
l>art  the  vessels  are  larger  and  more  abundant  than  elsewhei-e,  and 
the  tynipanico-squanious  fissures  likewise  favour  the  spread  of 
inflammation.  The  general  health  of  the  patient  may  consider- 
ably influence  the  healing  process.  In  cachectic*  subjects,  the 
abscess  not  infrequently  continues  to  discharge  a  thin  serous 
fluid,  which  is  found  to  be  connected  with  the  development  of 
gmnulations  or  polypoid  glX)^vths.  In  such  cases,  several  abscesses 
are  apt  to  form  in  succession,  causing  much  pain  and  distress  to 
the  patient. 

As  a  general  rule,  the  consequences  of  furuncular  inflanunation 
of  the  meatus  are  confined  to  the  canal  itself,  but  the  mischief 
sometimes  spreads  to  the  surromiding  bones  and  to  the  contents 
of  the  cranium.  Extension  to  the  parotid  may  easily  take  place 
thi'ough  the  clefts  in  tlu^  cartilage,  and  if,  as  sometimes  happens, 
fissures  exist  in  the  upper  and  posterior  walls,  the  inflammation 
might  spread  to  the  base  of  the  brain  and  to  the  mastoid 
cells. 

Diagnosis. — There  is  seldom  any  difficulty  in  distinguishing  an 
acute  abscess  from  other  affections  of  the  meatus;  it  is  only  in 
exceptional  cases  that  any  mistake  is  possible.  Of  the  tumoui*s 
with  which  abscesses  may  be  confounded,  only  one,  viz.,  exostosis, 
originates  in  the  meatus,  while  others  starting  from  other  parts 
sometimes  protrude  into  the  canal.  In  exostosis,  the  tumour  is 
hard  and  resistant,  but  slightly  tender  on  being  touched,  does  not 
present  signs  of  inflammation,  and  its  appearance  never  rapidly 
changes. 

With  regard  to  tumoui-s  projecting  into  the  meatus,  polypi 
occasionally  more  or  less  resemble  abscesses,  inasnmch  as  they 
sometimes  form  tense,  smooth,  and  shining  tumours.  Their 
mode  of  growth  is,  however,  very  different,  being  jiainless  and 
comparatively  slow ;  a  probe  can  be  passed  round  a  ix)lypus  and 
between  it  and  the  wall  of  the  meatus,  and,  if  the  swelling 
be  pricked,  it  will  discharge  only  a  little  })loo(l  and  will  not 
diminish  in  size.  If  the  j)olypus  contains  cysts,  these,  of  course, 
will  collapse  when  pricked,  but  the  discharge*  will  be  thin  and 
wateiT. 

Purulent  collections  finding  their  way  into  the  meatus  from 
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other  parts  far  more  closely  resemble  abscess  of  the  meatus  itself. 
Thus,  abscess  of  the  parotid  gland  may  extend  through  the  clefts 
in  the  cartilage,  or  through  the  line  of  union  between  this  and 
the  bone,  and  appear  as  a  swelling  in  the  walls  of  the  meatus. 
The  nature  of  the  case  will,  however,  appear  from  its  history  and 
symptoms;  in  parotid  abscess,  there  will  be  marked  swelling  in 
front  of  the  ear,  and  the  tumour  in  the  meatus  will  increase  in 
size  when  pressure  is  made  on  that  part.  The  quantity  of  pus 
discharged  will  be  greater  than  in  abscess  of  the  meatus,  and 
pressure  on  the  parotid  region  will  increase  the  flow.  Pus  may 
likewise  find  its  way  through  the  posterior  wall,  and,  in  this  case, 
from  the  mastoid  cells  ;  but  there  will  be  no  diflSculty  in  dis- 
tinguishing such  cases.  The  pain,  redness,  and  swelling  over  the 
mastoid  process,  the  symptoms  of  suppuration  within  the  tym- 
pannm,  and  the  history  and  progress  of  the  case  will  indicate  the 
source  of  the  mischief. 

Prognofis. — Furuncular  inflammation  is  rarely  a  serious  com- 
plaint, and  generally  ends  in  recovery.  Relapses  are,  however, 
very  common,  and  in  debilitated  persons  the  pain  and  discharge 
will  tend  still  further  to  reduce  the  strength.  If  the  inflammation 
extend  to  adjacent  parts,  and  especially  to  the  mastoid  cells  or  the 
dura  mater,  the  prognosis  will  become  grave. 

Treatment — If  the  case  be  seen  in  the  early  stage,  an  attempt 
may  be  made  to  cut  short  the  inflammation ;  it  is,  however,  rarely 
successful.  Cold  may  be  applied  to  the  parts  by  means  of  Leiter  s 
apparatus,  and  in  plethoric  subjects  purgatives  and  low  diet  are 
generally  advantageous.  Two  or  three  leeches  may  be  tried, 
applied  in  front  of  the  ear,  or  over  the  mastoid  process ;  but  their 
application,  though  it  may  lessen  the  pain,  rarely  checks  the 
progress  of  the  inflammation.  The  author  has  found  the  following 
ointment  serviceable: 


5.  Hydrarg.  Perchlor. 

•  gi--  h 

FiXt.  BelladonnoD    . 

Aq.  Destil.     . 

.  TUx. 

Glycerin. 

ad  3ij.  Misce. 

It  should  be  applied  several  times  a  day  and  the  meatus  syringed 
out  with  a  wann  solution  of  biniodide  of  mercury,  1  in  2,000,  before 
each  application.     Gruber*  recommends  the  introduction  into  the 

*  Lehrhvch  der  Ohrenheilkunde,  II.  Aufl.  S.  292. 
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ear  of  conical  plugs  of  gelatine,  containing  about  the  sixth  of  a 
grain  of  extract  of  opium,  or  half  the  quantity  of  hydrochlorate  of 
morphine.  These  preparations  are  used  as  follows  :  the  external 
meatus  is  carefully  cleansed  with  a  warm  4  per  cent,  solution  of 
carbolic  acid,  the  "  aural  ovoid "  is  then  introduced  into  the  ear 
with  a  pair  of  forceps,  and  retained  in  position  with  a  little  cotton- 
wool. The  gelatine  rapidly  dissolves  and  acts  as  an  antiplilogistie, 
while  the  morphine  relieves  the  pain.  The  application  is  to  bt» 
renewed,  according  to  the  symptoms,  from  once  to  three  or  even 
four  times  a  day,  and  when  improvement  lias  taken  place,  half  the 
quantity  may  prove  suflScient.  Dr.  Gruber  states  that  since  he 
has  made  use  of  these  preparations,  he  has  witnessed  excellent 
results,  and  has  rarely  had  recourse  to  scarification,  a  method 
which  he  formerly  recommended.* 

When  there  are  only  a  few  furuncles  or  the  area  affected  is 
small,  the  pain  may  be  relieved  by  slightly  puncturing  the  swollen 
tissues,  but  if  there  is  a  considerable  amount  of  inflammation  it 
may  be  desirable  to  make  a  free  incision  to  relieve  tension. 
When  pus  has  obviously  formed,  a  free  incision  is  the  proper 
treatment,  and  bleeding  should  be  encouraged  by  pouring  wanii 
water  into  the  ear.  A  knife,  resembling  that  used  for  tenotomy, 
is  the  best  instrument  for  making  the  incision,  which  should 
extend  do^Ti  to  the  bone  or  cartilage.  After  the  operation  the 
wound  should  be  painted  over  with  carbolised  glycerine  or  solu- 
tion of  boric  acid,  and  then  it  is  well  to  insert,  a  small  pledget  of 
moistened  lint,  or  antiseptic  gauze,  but  not  so  thick  as  to  cause 
pain.  The  dressing  should  be  renewed  several  times  a  day,  and  the 
meatus  syringed  out  with  a  warm  disinfectant  solution  on  each 
occasion.  As  a  general  rule,  the  suppuration  soon  ceases,  the 
swelling  passes  off,  and  the  wound  heals  in  a  few  days.  The  boric 
acid  solution  may  be  applied  several  times  daily  until  cicatrisation 
is  complete. 

If  the  case  be  considered  as  not  (juite  ivady  for  incision, 
attempts  should  be  made  to  hasten  the  suppuration,  and  at  the 
same  time  to  relieve  the  pain.  When  the  abscess  is  situated  in 
the  deeper  part  of  the  meatus,  both  indications  may  be  fulfilh^d 
by  instilling  from  time  to  time  wann  decoction  of  poppies,  to 

♦  These  "  aural  ovoiiU"  can  now  be  obtaineti  from  Messrs.  Bullock  k  Co.,  of 
Hanover  Street,  Regent  Street.  (See  note  on  page  242  of  the  tranalation  of  Dr. 
Oruber's  work.) 
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which  m  little  laudanum  has  been  added.    The  fluid  should  be 
dropped  into  the  ear  eveiy  half-hour,  and  allowed  to  remain  for 
seven!  minutes,  when  the  meatus  should  be  plugged  with  cotton- 
wool.    Continuous  irrigation  of  the  meatus  with  hot  water  by 
means  of  a  siphon  often  gives  considerable  relief.     For  abscesses 
involving  the  cartilaginous  portion,  plugs  of  cotton-wool,  saturated 
with  a  warm  solution  of  the  acetates  of  lead  and  of  morphine,  are 
the  best  applications.     The  exposure  of  the  ear  to  steam  and  the 
use  of  warm  poultices  to  the  auricle  are  to  be  deprecated ;   the 
latter  is  apt  to  cause  inflammation  of  the  parotid  gland  and  peri- 
ostitis of  the  mastoid  process.      For  the  relief  of  violent  pain, 
recourse  may  be  had  to  a  morphine  ointment,  1  to  50  of  vaseline, 
and  the  same  remedy  may  be  given  internally  or  injected  sub- 
cutaneously.      Politzer    recommends    the    introduction    into  the 
meatus  of  a  longish  piece  of  lard  covered  with  morphine  and  boric 
add  ointment  (boric  acid,  gr.  15 ;  vaseline,  gr.  300 ;  morph.  acet., 
gr.  3).     The  same  author  points  out  that  antiseptic  treatment  is 
of  great  value  in  dealing  ^vith  funinculosis  of  the  external  meatus. 
Repeated  eruptions  are  not  uncommon,  and  are  doubtless  due  to 
bacteria.     The  best  remedies  are  carbolic  acid  mixed  with  glycerine 
(1  part  to  30)  applied  vrith  a  brush,  and  boric  acid  in  po^^'der  or 
in  an  alcoholic  solution ;  these  remedies  niav  be  used  both  before 
and  after  the  abscess  has   burst   or  Ijeen  oi^ened.      LCwenberg 
recommends  boric  acid  in   aqueous  or  alcoholic  solutions,  both 
before  and  after  the  escape  of  pus.    It  is?  well,  indeed,  to  persevere 
with  the  antiseptic  treatment  after  incision  and  until  the  wound 
is   healed  :    the   subsequent   development    of  furuncles   is    thus 
checked.     In  obstinate  cases,  with  frequent  relapses,  a  solution  of 
perchloride  of  mercury  in  alcohol  (1  to  1,000)  may  be  dropped  into 
the  ear  tlu-ice  a  day,  and  a  warm  solution  of  calcium  sulphide  (1 
per  cent.)  Ims  likewise  been  recommended.     Even  should  there  be 
no  second  abscess,  an  irritable  state  of  the  meatus  often  continues 
for  some  time.     For  this  condition,  white  precipitate  ointment  is 
a  very  good  application.     Granulations  and  polypoid  excrescences 
are  best  treated  by  the  careful  removal  of  secretion  and  touching 
them  with  a  solution  of  chromic  acid,  and  afterwards  insufflating 
powdered  boric  acid  into  the  meatus  several  times  a  day.     In 
obstinate  cases  the  instillation  of  alcohol  is  often  beneficial.     As 
in  most  cases  of  furuncular   inflammation   of  the   meatus,  the 
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general  health  is  impaired,  tonics  and  other  suitable  constitutional 
remedies  must  not  be  omitted.  When  the  patient  is  suffering 
from  chronic  suppuration  of  the  middle  ear,  every  effort  should  be 
made  to  induce  a  healthy  condition  of  the  tympanic  mucous 
membrane.  The  methods  of  treatment  will  be  described  in  a 
subsequent  chapter. 
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CHAPTER  XIV. 

DIFFUSE  INFLAMMATION  OF  THE  EXTERNAL  AUDITORY 

MEATUS. 

This  afiectioii  occui's  in  two  uiaiii  forms :  in  the  first,  the 
inflammation  involves  only  the  siipei'ficial  layers  of  the  cutis, 
with  desquamation  as  a  result.  In  the  second  form,  the  various 
layers  of  the  soft  parts  lining  tlu^  meatus  are  uniformly  affected, 
the  inflammation  being  of  the  plilegmonous  character,  and  pre- 
senting the  ordinary  symptoms.  The  process  extends  over  more 
or  less  of  the  meatus,  and  generally  involves  the  membrana  tym- 
pani  and  the  tympanum  itself. 

Caiues. — Diffuse  inflammation  of  the  meatus  is  somewliat  more 
common  in  children  than  in  adults ;  it  seldom  occurs  as  an 
idiopathic  affection.  It  most  often  follows  upon  inflammatory 
diseases  of  the  middle  ear  attended  with  perforation  of  the 
membrane.  Minute  perforations  of  Shrapnell's  membrane,  which 
are  verj'  apt  to  be  overlooked,  an^  often  the  cause  of  a  supposed 
uncomplicated  external  otitis.  On  the  other  hand,  the  complaint 
is  sometimes  witnessed  (as  a  i-esult  of  extension  from  the  surface) 
in  the  course  of  scarlet  fever,  measles,  and  small-pox.  Severe 
eczema  of  the  meatus,  especially  if  the  part  be  irritated,  may 
lead  to  diffuse  inflannnation.  The  presence  of  foreign  bodies, 
injuries,  bums,  accumulations  of  cerumen,  and  chemical  irritants, 
are  less  frequent  causes.  A  peculiar  form  of  the  complaint  is 
due  to  the  presence  of  fungi.  When  associated  with  purulent 
inflammation  of  the  middle  ear,  it  is  probably  due  to  the  micro- 
organisms contained  in  the  discharges ;  but,  owing  to  the  pre- 
sence of  the  bacteria  of  decomposition,  the  secretion  may  be 
foetid  in  the  absence  of  middle  ear  disease.  An  attack  of  diffuse 
inflammation  sometimes  results  from  the  entrance  of  cold  water 
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duniiff  bathing.  Syphilis  is  an  (xvjisioiial  cause,  and  an  absces*; 
is  sometimes  the  atarting-poiiit  of  diffiised  inflammation.  whiiOi 
may  extend  over  the  entii-e  meatus.  Cases  due  to  diphtlieria  will 
|je  doscvibed  in  a  8ubsei|uent  cliaptev. 

Symptoms,— These  are  generally  more  sevei-e  than  in  the  vii- 
ciim:^!  ribed  form.  In  acute  cases  the  patients  complain  of  inteii'-'' 
|iaiii,  deafness  and  noises  in  the  eara  ;  and  more  or  less  feviT 
generally  accompanies  thest-  sj-mptonis.  If  the  infianimation  !«• 
i)f  a  superficial  character,  on  examining  the  ear  the  meatus  will 
be  found  to  he  reddened  and  somewhat  swollen,  and  its  snrface 
covered  with  scales  of  desquamated  epidermis.  In  the  phle'r- 
moiious  form,  the  osseous  portion  of  the  canal  is  most  often 
ftffectod.  and  the  redness  and  swelling  are  very  marked.  The 
membrana  tympani  is  likewise  implicated,  and  if  the  parts  will 
|)emiit  the  introduction  of  a  siwculnm,  it  is  seen  to  }>f  duU  and 
hypei-iemic-,  especially  at  the  periphei-y  and  along  the  handle  of 
the  malleus.  Its  boundary  is  also  indistinct,  in  consequence  of 
the  swelling  of  the  walls  of  the  meatus.  Abscess  may  form  in 
the  membrane,  and  cjiuse  peiforation  and  inflammation  in  the 
tympanum.  As  the  case  pi-oceeds,  the  appearances  vaiTf"  acconl- 
ing  as  the  deeper  or  the  more  Kuiierficial  jtarts  are  involved. 
When  the  latter  are  mainly  affei-led.  in  the  course  nf  a  few  dnyjs 
more  or  less  secretion  escapes  from  the  meatus,  the  fluid  Iseing  nt 
lirst  serous  and  tinged  with  blood,  and  aftenvai-ds  purulent,  lis 
odour,  which  is  generally  veiy  marked  and  disagreeable,  is  due  to 
the  pi-esence  of  saprophytic  bacilli.  When  the  deeper  parts  an- 
affected,  there  is  a  diffu8e<l  swelling,  more  or  lees  liard  and  rwl. 
not  always  miifonii,  but  genenilly  moi-e  prominent  in  some  imrtu 
than  in  others. 

When  the  inflammation  has  commenced  in  the  osseous  portion 
of  the  meatus,  it  generally  extends  to  the  periosteum  and  to  the 
connective  tissue  of  the  cai+ilaginous  part.  The  int<'gume»i 
over  the  mastoid  process  and  the  jwii-otid  and  neighbouring 
lymphatic  glands  is  apt  to  become  swollen  and  jjainful.  The 
subeequent  course  of  the  coniplnint  deiH-nds  mainly  on  the  causes 
to  which  the  inflammation  was  due.  External  otitis,  set  up  by 
foreign  Ixxlies  or  other  irritants,  generally  subsides  under  pro]n>r 
treatment;  hut,  in  other  cases,  improvements  are  wont  to  altei- 
nate  with  relapsea,  and  many  weeks  may  pass  before  the  inflam- 
mation really  comes  to  an  en<l.     Moi-e  or  less  contraction  of  th'- 
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fxnhl,  due  to  tJif  tliirkeiiiiig  oi  it^  i-iitnueons  lining,  may  ivinaiii 
r»r  some  t.init!.  Tlif  constitutional  condition  of  the  [laticnt  Imw 
a  marked  iiiflufiicf  on  thi'  mui-se  of  the  iiitlammation.  In  tiiVi^ 
culoQs  and  deliilituUid  siibjfcti).  tin-  riwclling  is  apt  to  In*  less 
ra-irfced,  the  walls  uf  tlie  nmatiis  iuv  ivlaxed  and  stiuldwl  over 
"itli  graiiiilution^i,  •■ovei-Hd  with  ii  thin  8t4;retion,  having  an 
unpleasant  mlour.  and  somottni&s  tnb:ed  with  blood.  The  con- 
•lition  is  likely  to  jnove  obstinate,  and  tails  to  subside  until 
|<ro(ier  attention   id  {luid  to  the  ^neml  uonditton. 

There  is  n  j-tiri!  t'orni  of  tlie  disease  which  is  characterised  by 
flit  appearance  uf  hteinoiTliafric  vesielea  on  the  walla  of  the  ueaeoiia 
imrtion  of  the  ejinal  (otitis  externa  luemorrliagica).  According 
I')  Dr.  Gurliain  Bacon,*  this  form  occurs  usually  without  any 
known  caitse  in  youug  jteitions,  and  coniniericea  with  raoderat*- 
lain,  tinnituis.  and  slight  deafness.  On  exaiuinfttion,  the  vesicleN 
•lipear  as  dark  bhio  elongBt«<l  swellings  in  the  osseous  meatus, 
Kwrally  on  the  infnrior.  nioi-e  raivty  on  its  postenor  wail ;  they 
nfim  extend  inwanl-i  to  the  nieiubi-ana  tynipani  and  outwards  t'l 
the  (&rtiIaginons  meatus,  and  Mock  up  the  canal  to  a  gi-eater 
ur  less  ext4>nt.  Thx  condition  is  that  of  superficial  inflaniinatiun 
of  the  cutis,  the  epidermic  Iwiny  miscd  by  the  ha^niorrhagif; 
nndttion.  The  swelling  in  soft  and  yielding,  and  is  easily 
pmctarvd;  the  fluid  tliat  ns(U]H>s  is  more  or  less  tinged  witix 
Hood.  When  k>ft  ta  itself,  either  tiie  vesicle  gives  way,  or  its 
Mllente  liecome  ali«orl>*d.  the  process  Ijeing  completed  in  from 
ti^  lo  fourteen  days.  Males  ai'e  more  oft^n  affected  than 
KsDtles,  and  the  left  meatus  is  more  fi'e<iucntly  involve<l  than 
•Wright.  The  [lain  is  seldom  severe.  Dr.  Swainf  has  i-et^nled 
fiw  caata  of  this  character,  more  oi-  less  closely  associated  with 
■Dicks  of  influenxa.  Tile  ^'Cisicles  may  be  verj-  rapidly  formed, 
•  in  a  Cose  I'ecorded  by  Dr.  Dunn.:J  Pain  Irnd  lasted  for  only 
■  few  hours  when  «  renldish  fluid  escajied  from  the  ear.  Thriv 
uf  ex'tnivasation  of  blood  in   the  skin  of  the  osseous 

The  most  fretiuent  result  of  diffuse  exteimil  otitis  is  a  ivtin-n 
'"  the  normal  condition,  but  fur  ronie  time  Iwlbre  this  is 
•^ibliahed   there   may   be   increased   formation   ami   detadnnenl 


"  .Irehivtt  of  OtuUnji,  yo\. 
t  /«rf.,  vol.  IX.  p.  lUT. 
X  lln^.,  voL  ixtii,  p.  all. 
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of  epidermis,  or  increased  secretion  of  ceinimen.  Inasmuch  as 
the  membrana  tympani  is  often  implicated,  perforation  is  not 
uncommon.  Sometimes  tlie  complaint  passes  from  the  acute  to 
the  chronic  form  ;  the  pain  and  fever  subside,  while  the  discharge 
continues  in  increased  quantity,  and  such  consequences  as  h^'^er- 
trophy  of  the  cutis,  granulations,  and  bony  growi}hs  in  the  meatus, 
more  or  less  occluding  the  canal,  may  become  developed  in  the 
course  of  time.  Syphilitic  and  diphtheritic  inflammation  may 
result  in  extensive  destruction  of  the  soft  parts  and  of  tin* 
osseous  walls,  with  consequences  dangerous  to  life ;  in  less  severe 
cases,  adhesions  and  contractions  of  the  canal  are  sometimes 
thus  caused. 

Diagnosis. — Diflfuse  inflammation  of  the  external  meatus  can 
in  most  cases  be  easily  distinguished  from  other  afik^tions  of  this 
part ;  but  when  the  canal  is  much  swollen,  it  may  be  impossible* 
to  introduce  a  speculum,  so  as  to  obtain  a  view  of  the  deeper 
portion  and  of  the  tympanic  membrane.  In  such  a  case,  informa- 
tion as  to  the  cause  can  be  obtained  only  from  the  previous 
history,  and  for  some  time  the  surgeon  may  be  in  doubt  whether 
the  inflammation  is  of  local  origin  or  whether  it  is  due  to  middle 
ear  disease. 

The  Prognosis  of  diff*use  external  otitis  is  for  tlie  most  part 
favourable,  and  especially  if  the  complaint  l)e  confined  to  the 
soft  parts  of  the  canal.  If,  however,  the  bone  be  implicated,  or 
if  the  mischief  spread  to  the  membrana  tympani  and  tympanum, 
the  consequences  may  be  very  s(»riou8,  though  they  may  not  be 
exhibited  until  long  after  the  disease  in  the  meatus  has  quitf* 
subsided.  The  inflammation  has  been  known  to  extend  through 
the  superior  and  posterior  wall  of  the  osseous  meatus  to  the 
mastoid  cells,  and  also  to  the  lateral  sinus.  It  may  likewise 
extend  upwaixis  to  the  base  of  the  skull,  and  produce  lesions  in 
the  membranes  and  in  the  brain  itself.  The  inflammation  mav 
extend  in  yet  another  direction,  viz.,  forwards  to  the  articulation 
of  the  lower  jaw,  and  to  the  })arotid  gland.  In  the  former 
instance,  its  course  is  favoured  by  the  existence  of  a  fissure  in 
the  osseous  wall ;  and  in  the  latter.  l)y  a  similar  condition  in  the 
cartilage.  With  regard  to  the  condition  of  the  tympanum,  it  may 
be  impossible  to  foretell  with  accuracy  the  result  of  perforations  or 
of  extensive  infiltration  in  the  membrane ;  though  if  the  per- 
foration be  small,  and  there  be  no  serious  constitutional  dyscrasia, 


DIFFUSE  INFLAMMATION  OF  THE  EXTERNAL  MEATUS.     207 

it  may  be  expected  to  heal  in  a  few  weeks.  The  same  may  bo 
said  of  thickening  and  infiltration ;  this  condition  may  subside 
witliout  impairment  of  hearing,  but  in  severe  cases,  and  especially 
if  periostitis  and  other  complications  be  present,  the  change  for 
the  worse  is  likely  to  be  permanent.  In  tuberculous,  much 
debilitated  children,  the  prognosis  is  very  unfavourable ;  destruc- 
tion of  the  membrane  and  permanent  loss  of  hearing  are  likely 
to  result. 

Treatment — ^The  indications  are  much  the  same  as  in  the 
circumscribed  form ;  the  causes  of  the  complaint  must  be  sought 
for,  and  removed  when  possible.  K  the  patient  be  seen  at  the 
commencement,  when  hyperaemia  is  very  marked,  the  best  plan 
is  to  scarify  the  swelling  freely  ;  tension  and  pain  ^vill  be  thereby 
much  relieved,  and  the  progress  of  the  inflammation  may  possibly 
be  cut  short.  When  desquamation  and  a  moist  condition  of  the 
surfjEice  are  the  prominent  symptoms,  the  insufflation  of  calomel 
or  finely  powdered  iodoform  or  iodol  will  prove  efficacious. 
When  the  surface  becomes  dr}%  an  ointment  containing  5  per 
cent,  of  naphthol  forms  a  good  application.  If  the  process  has 
gone  on  to  suppuration,  a  free  incision  is  urgently  indicated,  and 
delay  may  be  attended  with  very  serious  local  and  general 
results.  All  stimulating  applications  must,  of  course,  be  avoided 
in  the  early  stages ;  warmth  may  be  applied  by  means  of  Leiter's 
apparatus  filled  with  warm  water.  In  the  chronic  stage  attended 
with  free  discharge,  constitutional  treatment  is  always  required. 
The  insufflation  of  finely  powdered  boric  acid  is  the  best  local 
measure ;  and  if  this  fail,  a  few  drops  of  wai'm  rectified  spirit  may 
be  poured  into  the  meatus.  A  strong  solution  of  nitrate  of  silver 
(20  to  30  grains  or  more  to  Ji.)  is  another  remedy.  For  the  relief 
of  pain,  the  surface  may  be  painted  over  with  a  solution  of 
atropine,  using  \uj.  of  a  1  per  cent,  solution. 
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CHAPTER  XV. 


CROUPOUS  AND  DIPHTHERITIC  INFLAMMATION  OF  THE 

EXTERNAL  AUDITORY  MEATUS. 

Croupous  Inflammation  of  the  External  Ear  is  very 

i*arely  seen,  though  Wilde  alludes  to  it,  and  several  eases  are 
reported  by  German  authorities.  It  is  described  by  Bezold  as 
occurring  most  often  in  adult«  and  seldom  aflfecting  lx)th  eai*s 
at  the  same  time.  It  may  be  an  independent  affection,  but  is 
usually  associated  either  with  furuncles  in  the  meatus  or  with 
inflammatory  processes  in  the  middle  ear.  The  osseous  portion  of 
the  meatus  and  the  surface  of  the  raembrana  tympani  aiv  the  seat 
of  the  exudation,  which  takes  the  form  of  a  yellowish-white, 
soft  elastic  layer,  sometimes  marked  with  streaks  of  blood.  Seen 
under  the  microscope,  it  is  found  to  consist  of  a  fibrous  network, 
containing  round  cells,  nuclei,  and  epidermic  cells.  The  mem- 
brane can  be  easily  detached ;  the  subjacent  surface  is  swollen, 
injected,  and  slightly  excoriated ;  fresh  exudation  may  occur  from 
time  to  time  until  the  whole  mass  comes  away  and  tht^  i)rocess 
terminates.  The  progi*ess  of  the  complaint  is  attended  by  pain 
and  slight  fever,  and  sometimes  by  a  similar  exudation  on  the 
tonsils.  The  meatus  is  contract^,  but  hearing  is  unimpaired ; 
there  may  be  some  swelling  of  the  retro-maxillary  glands.  The 
jtrapiosis  is  fiavourable ;  the  complaint  comes  to  an  end  in  the 
course  of  a  few  davs,  and  ma\'  be  cut  short  bv  the  insufflation 
of  boric  acid. 

Diphtheritic  Inflammation  of  the  Meatus  is  attended 

with  marked  febrile  sjTiiptoms  and  pain  of  a  very  violent 
character.  The  afiected  spots  are  covered  with  patches  of  white 
exudation,   which   remain  for   some    time    firmly   adlierent,   and 
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whose  detachment  reveals  deep  ulcers  and  fissures.  A  purulent 
or  bloody  discharge  escapes  from  the  ear,  the  parts  are  consider- 
ably swollen,  and  the  surrounding  structures  are  in  a  similar 
condition.  The  exudation  may  be  found  both  on  the  auricle  and 
in  the  meatus,  or  it  may  be  confined  to  one  of  these  parts ;  in 
some  cases  a  similar  exudation  is  found  in  the  throat,  nose,  and 
mouth. 

Diphtheritic  exudation  is  said  not  to  occur  when  the  cutis  is 
sound,  and  in  most  of  the  cases  which  have  been  observed  the 
deposit  has  been  of  a  secondary  character,  aflfecting  ears  already 
the  seat  of  ordinary  inflammation.  The  patients  are  generally 
tuberculous  and  debilitated  subjects,  whose  ear-affection  has  been 
neglected.  In  one  case  the  diphtheritic  deposit  made  its  appear- 
ance after  the  patient  had  held  her  ear  over  a  vessel  of  hot  water, 
probably  impure,  for  the  relief  of  external  otitis.  In  the  course 
of  a  few  days  violent  pain,  accompanied  by  fever,  was  experienced, 
and  when  the  ear  was  examined,  a  white  diphtheritic  deposit, 
firmly  adherent  and  bleeding  when  touched,  was  detected  in  the 
meatus. 

The  course  of  the  disease  varies.  Sometimes  the  exudation 
is  speedily  detached ;  sometimes  it  remains  adherent  for  many 
days,  and  when  separation  takes  place  a  fresh  deposit  ensues. 
After  detachment,  ulcers  may  remain  for  a  considerable  period, 
and  cause  much  trouble.  In  very  severe  cases  gangrene  of  the 
wft  parts  may  result  from  diphtheritis  of  the  meatus.  The 
complication  has  been  observed  in  institutions  in  which  a  case  of 
gangrene  had  occurred;  the  patients  are  usually  tuberculous  and 
ill-nourished  children.  It  has  also  been  noticed  in  an  epidemic 
form.  The  progress  of  the  local  affection  is  very  rapid;  the 
inflammation  may  be  confined  to  small  spots,  but  it  speedily  leads 
to  gangrene.  More  or  less  extensive  sloughs  form,  extending 
through  the  soft  parts  to  the  bones,  which  may  also  perish,  and 
the  destruction  lias  been  known  to  spread  to  the  cheek,  forehead, 
and  neck. 

The  Diagnosis  of  diphtheritis  of  the  external  ear  depends  upon 
the  discovery  of  the  firmly-adherent  membrane,  attempts  to 
remove  which  cause  much  pain  and  liaDinorrhage.  The  nature  of 
the  exudation  is  placed  beyond  doubt  if  the  nose  or  pharynx  be 
the  seat  of  a  similar  deposit,  or  if  an  epidemic  of  the  complaint 
be  raging  in  the  neighbourhood. 

14 
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The  Prognosis  varies  with  the  general  state  of  the  patient ;  it  is 
favourable  if  the  health  be  otherwise  good,  and  if  the  complaint 
be  seen  in  an  early  stage.  It  is  unfavourable  under  opposite 
conditions,  and  also  if  there  be  similar  deposits  in  the  pharynx  or 
nose.  In  cases  in  which  the  throat  is  aflfected,  the  mischief  is  apt 
to  spread  along  the  Eustachian  tube  to  the  middle  ear.  Such 
extension  is  sometimes  witnessed  in  cases  of  scarlatina,  though  in 
that  complaint  middle  ear  suppuration  more  often  occurs  without 
a  diphtheritic  process.  When  this  latter  is  present,  it  almost 
always  causes  serious  changes,  not  only  in  the  membrana  tjinpani 
and  the  ligaments  of  the  ossicles,  but  in  the  walls  of  the  cavity. 
Impairment  of  hearing  is  almost  certain  to  occur,  even  without 
caries  of  the  labyrinth ;  it  is  said  to  be  due  to  secondary 
inflammation  with  small-celled  infiltration  of  the  membranous 
labyrinth. 

Treatment — Antiseptic  remedies  are  to  be  relied  upon  for  the 
treatment  of  diphtheritis  of  the  external  ear.  When  the  affection 
is  of  a  primary  character,  the  meatus  should  be  filled  frequently 
with  a  warm  5  per  cent,  solution  of  papain  and  syringed  out  from 
time  to  time  with  a  warm  solution  of  biniodide  of  mercury  (1 
in  1,000),  until  the  diphtheritic  membrane  has  iDeen  destroyed, 
lodol  should  then  be  blown  into  the  ear.  Lime  water  has 
l)een  used  for  promoting  the  detachment  and  separation  of 
diphtheritic  membrane,  and  the  local  application  several  times 
daily  of  solution  of  the  perchloride  of  iron  (1  to  10  glycerine) 
is  also  recommended.  If  relapses  occur,  the  affected  parts  should 
be  brushed  over  with  carbolised  glycerine  (1  to  15),  or  carbolised 
spirit  (1  to  20),  and  several  times  a  day  the  meatus  should  be  filled 
with  an  alcoholic  solution  of  salicylic  acid  (1  to  100),  or  of 
perchloride  of  mercury  (1  to  1,000).  No  attempt  should  be  made 
to  removr  the  false  membrane  bv  mechanical  means. 


CHAPTER  XVI. 


PARASITIC  INFLAMMATION  OF  THE  EXTERNAL  MEATUS. 


Symptoms  of  infiaramation  in  the  external  meatus  are  occasionally 
due  to  the  growth  and  accumulation  of  certain  fungi,  of  which 
the  cu})eryiUitt  ni^er,  Jiavescens,  and  fumitjatus,  and  the  Iridiothecium 
Toteum  are  the  moat  common.  It  is  only  during  tlie  last  thirty- 
five  years  that  these  parasites  have  been  cai-efully  studied  ;  at  first 


Fio.  62. 
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their  effects  were  supposed  to  be  limited  to  the  membrana 
tympani,  but  it  is  now  fully  recognised  that  external  otitis  may 
be  due  to  their  presence.  It  is,  however,  true  that  in  their 
advanced  stages  of  development  they  are  most  commonly  found 
on  the  membrane,  and  in  the  adjoining   portion  of  the  meatus. 
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where  they  set  up  superficial  inflammation.  Tlie  fun(;i  aiv 
jjenerally  mixed  with  masses  of  epidermis,  cerumea.  hairs,  and 
inspissated  secretions,  the  eolour  of  which  they  modify  in  various 
ways.  Sometimes  they  appear  in  tiny  patches,  of  a  black,  brown, 
yellow,  greenish,  or  even  i-eddish  tinge.  In  a  case  recorded  by 
Dr.  Knapp,  a  cotton  peilet,  which,  moistened  with  glycerine 
lotion,  had  lain  for  some  time  at  the  bottom  of  the  canal,  and 
served  as  an  artificial  dnini-head.  was  found  covered  and 
pervaded  with  n-mperritUus  vi'jer. 

The  HicrOBGopical  Appearances  differ  according  to  the  kind 
of  the  parasite  and  the  stage  of  its  development.  In  the  fully- 
formed  aspenjiUus  niger,  there  is  a  greyieh-white  base  or 
mycelium,  from  which  small  tubes  sprout  upwards.  These 
have  a  double  contour,  and  are  sometimes  divided  transversely; 
at  their  unattached  ends  they  present   enlargements,  or  recept- 
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acles,  consisting  of  penicillale  cells,  to  which  lines  of  spores  s 
attached.     The  colour  of   these   spores  varies   according   to   the 
kind  of  fungus :  some  are  yellowish  or  reddish ;  others,  black. 

E3iperiments  have  shown  that  the  presence  of  these  spores 
is  not,  I'er  se,  sufficient  to  cause  infiammation  in  the  healthy 
ear,  but  other  conditions,  either  of  an  individual  or  local 
character,  appear  to  be  at  the  same  time  necessary.  Anything 
which  tends  to  loosen  or  detach  the  epidermis  assists  the  action 
of  the  fungi  upon  the  cutis:  thus,  Politzer  has  recorded  a 
case  in  which  the  meatus  was  fillet!  with  aspergilli,  but  showed 
no  sign  of  inflammation.  He  slightly  incised  the  cutis,  and 
aft«r  a  few  days  inflammatory  infiltration  became  developed, 
and  required  fourteen  days  for  its  subsidence.  In  another 
case  the  inflammation  was  excited  by  a  ecratch  caused  by  a 
apecuhim. 

The  cerumen  of  the  ear  is  said  to  be  an  nnfavoui-able  medium 


PARASITIC  INFLAMMATION  OF  EXTERNAL  MEATUS.     213 

r  the  growth  of  these  fungi,  and  their  development  is  quickly 

uIuK-Jced  by  decomposed  pus   on   account  of  the  ammonia  which 

it  contains.*     Fresh    pus   hatf   no   such    effect   upon   aspergilli, 

I  which  have    been  found  in  the  discharge  in  a  case  of  suppura- 


Fio.  65. 
FumoATDs:  TTFicAL  Sfkcixen'  of  Head,    x  sk.  (SUIk 

u  of  the  middle  ear.     Bezold,  however,  asserts  that  the  fungus 

I  never   found   when   the  suppuration  is   of  recent  date.     The 

rowth  of  the  fungus  is  favoured   by  anything  which   tends   to 

■  the  discharge  more  serous  in  character,  and  to  prevent 

mposition.     Hence  solutions   of  tannin   and  zinc   stimulate 

*  F.  Siebcnmftnn,  Areiivet  of  Ofology,  voL  xU.  p.  207. 
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the  development  of  the  aspergillus.  The  spores  find  a  favoui'able 
resting-place  in  the  meatus,  inasmuch  as  they  are  kept  at  a 
suitable  temperature,  and  are  protected  from  external  and 
mechanical  agencies.  Fatty  substancea  (the  cerumen  being  an 
exception)  would  appear  to  favour  their   growth,  and  they  are 


ASPEROIIXL-S 
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.    (Meftenmaiiii.) 


said  to  be  most  often  met  with  in  persons  dwelling  in  damp 
rooms.  Politzer  observed  a  case  in  a  young  man  employed  in 
the  manufacture  of  yeast.  Children  are  rarely  affected ;  the 
majority  of  the  patients  are  middle-aged,  and  are  found  to  have 
suflfered  at   some   time   or  other    from    chronic   catarrh   of  the 
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tympanum,  or  from  some  inflammatory  affection  of  the  meatus, 
for  the  relief  of  which  oil  of  some  kind  has  been  applied. 
It  would  also  appear  that  the  mycelia  are  able  to  penetrate  into 
the  tissues  of  the  membrana  tympani.  Bezold  states  that  the 
number  of  cases  of  otomycosis  has  considerably  diminished  during 
the  last  few  years  ;  and  he  attributes  this  change  to  the  disuse  of 
oily  substances  in  the  local  treatment  of  diseases  of  the  ear. 

Symptoms. — Fungi  may  be  present  in  the  meatus  without 
causing  any  subjective  symptoms,  and  in  oixler  for  them  to  set 
up  irritation  some  loosening  or  detachment  of  the  epidermis 
appears  to  be  necessary.  Their  presence  then  produces  a 
sensation  of  fulness,  itching,  or  even  pain,  noises  in  the  ears, 
and  some  amount  of  deafness.  The  pain  is  said  to  be  of  a 
dull,  heavy  character.  The  tinnitus  and  deafness  are  due  in 
part  to  pressure  on  the  membrana  tympani,  and  partly  to 
irritation  of  the  more  internal  portions  of  the  ear.  The  pre- 
sence of  the  fungi  usually  gives  rise  to  more  or  less  thin  serous 
discharge. 

On  examining  the  meatus  the  fungus-masses  are  found  to 
occupy  the  inner  third,  and  to  overlay  the  membrana  tympani  in 
the  form  of  a  yellowish  or  whitish  layer,  from  which  minute 
9talks  with  rounded  heads  may  occasionally  be  seen  to  rise. 
These  hair-like  projections  give  a  velvety  appearance  to  the 
mass,  and  the  colour  of  the  surface  depends  upon  the  kind  of 
fungus.  Sometimes  the  growths  appear  in  patches  over  the 
membrane,  and  sometimes  they  are  confined  to  the  meatus. 
The  former  is  the  most  usual  seat  of  the  fully-developed  fungi; 
after  their  removal,  which,  in  the  early  stage,  is  a  matter  of 
some  diflSculty,  the  spots  to  which  they  were  attached  present 
a  reddened  appearance,  and  are  devoid  of  epidermis.  If  the 
redness  prove  permanent,  a  re-development  of  the  parasite  may 
be  anticipated. 

The  course  of  the  complaint  may  be  either  acute  or  chronic ; 
if  left  to  itself  the  parasitic  mass  becomes  fully  developed  in  from 
one  to  two  weeks.  It  may  then  become  either  partly  or  entirely 
detached,  but  relapses  are  veiy  apt  to  take  place  in  the  absence 
of  treatment,  so  that  the  disoixler  becomes  chronic.  In  some 
cases,  the  fungus-masses  are  detached  from  time  to  time  in  the 
form  of  whitish  or  brownish  casts  of  the  canal.  Perforation 
of  the  tympanic  membrane  may  result  from  the  inflammation. 
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Sjrringing  the  ear  always  relieves  the  pain  and  other  symptoms ; 
but  unless  proper  treatment  be  superadded,  the  improvement  is 
only  temporarj'^. 

Diagnosis. — ^This  can  never  be  difficult  if  the  ear  be  carefully 
examined  wath  a  speculum.  Dark-brown  masses  of  epithelium, 
dust  of  various  kinds,  and  especially  coal-dust,  may  line  the 
meatus,  and  somewhat  resemble  a  fungus-gi'owth.  In  one 
instance,  tiny  fragments  of  leather  derived  from  a  syringe  were 
mistaken  for  parasites,  but  in  all  such  cases  the  microscope  will 
detect  their  true  nature.  The  addition  of  a  little  liquor  potassae 
with  glycerine  clears  up  epithelial  fragments,  and  brings  the 
fungi  more  clearly  into  view. 

Prognosis. — ^The  prognosis  is  always  favourable,  inasmuch  as 
the  parasites  are  easily  destroyed  by  remedies.  A  tendency  to 
relapse  is,  however,  noticeable,  especially  in  persons  living  in 
damp  localities.  Should  the  membrane  become  perforated,  the 
parasites  may  enter  the  tympanic  cavity  and  multiply  there. 
Under  such  circumstances,  the  complaint  may  prove  very 
obstinate,  on  account  of  the  difficulty  of  applying  remedies  to 
the  various  portions  of  the  tympanum. 

Treatment. — ^This  is  of  a  satisfactory  character,  and  the  remedy 
niainly  to  be  relied  upon  is  strong  alcohol.  The  parasitic  masses 
should  be  removed  as  far  as  possible  by  syringing  the  ear,  or  with 
the  forceps,  while  the  ear  is  well  illuminated,  and  the  meatus 
should  then  be  filled  with  warm  alcohol,  which  should  be  allowed 
to  remain  for  about  a  quarter  of  an  hour.  This  treatment  should 
be  repeated  two  or  three  times  a  day  until  the  parasite  is  quite 
got  rid  of,  and  to  prevent  recurrences  the  alcohol  should  be  used 
weekly  for  several  months.  If  it  cause  pain  it  should  be  diluted 
with  a  little  water.  In  very  obstinate  cases,  a  solution  of  per- 
chloride  of  mercuiy  in  alcohol  (1  to  500)  may  be  used.  This 
treatment  verv  rarelv  fails,  but,  should  it  do  so,  other  remedies 
may  be  tried.  Thus,  calomel  or  boi'ic  acid  finely  powdered  may 
he  used  with  an  insufflator;  or  a  strong  sohition  of  the  perman- 
ganate of  potassium  may  be  poured  into  tlie  ear.  A  10  per  cent, 
solution  of  nitrate  of  silver  similarly  used  has  proved  efficacious. 
Siebenmann  recommends  an  alcoholic  solution  of  salicvlic  acid 
(4  per  cent.). 

Prophylaxis. — The  same  authority  states  that  by  waj'  of  pro- 
phylaxis the  following  rules  should  be  observed : — 
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All  unnecessary  applications  of  fats  to  the  ear,  as  well  as 
aqueous  instillations  or  injections,  should  be  avoided. 

Loss  of  epidermis  and  cerumen  should  be  prevented  as  far  as 
possible. 

All  secretorj'  processes  of  the  external  and  middle  ear  should 
be  carefally  treated,  dry  remedies  being  the  most  suitable. 

Alcohol  kills  the  fungi  and  lessens  secretion. 

All  instruments  used  in  removing  fungus-membranes  should 
be  very  carefully  disinfected. 


CHAPTER    XVII. 


Stt'HILITKl  AFFECTIONS  OF  THE  EXTERNAL  EAR. 


Primary  Syphilitic  Sores  of  the  am-icle  and  tneatna  aiv  of 

very  rare  oiciirreiice,  and  only  a  few  cases  have  been  reconit-d. 
Professor  Lang,*  of  Innsbi-uck,  mentions  two  instances ;  in  one  of 
these  tliere  were  two  sores,  one  on  the  cheek  and  the  other  on  tlie 
lobule.  The  patient,  a  man  aged  fifty-six,  had  been  infected  Ijy 
using  a  towel  belonging  to  a  son  who  was  suffering  from  the 
disease.  In  another  case.f  the  sore  was  situated  on  the  tragus 
and  the  anterior  wall  of  the  meatus,  and  the  infection  bad  been 
communicated  from  the  lips  of  a  pi-ostitute.  PoUtzer  cit«s  two 
cases,  mentioned  by  other  wTiters. 

In  the  cases  above  mentioned,  the  sores  presented  the  usual 
appearances;  the  parts  beliind  the  eai-,  the  side  of  the  neck,  the 
jjarotid,  and  the  submaxillaiy  i-egions  were  all  more  or  lews 
swollen. 

Secondary  Syphilitic   Manifestations  are  not  infre- 

(jucntly  sfcii  on  till.'  auriclf  and  fxti-nia!  meatus;  they  take  the 
form  of  niaoulBe,  papules,  condylomata,  pustules,  or  their  cim- 
seqneuces,  such  as  desquamation,  nlcert,  and  cicatrices.  Similar 
emptious  are  always  present  at  the  same  time  on  different  parti? 
of  the  body,  and  especially  on  the  forehead  and  face.  Gununatous 
growths  are  rare  in  the  auricle,  but  they  have  been  known  to 
spread  over  the  entire  ]>art,  and  to  cause  extensive  ulceration  and 
dostruction   of    tissue.J     The   meatus   is   the   occasional   seat    of 

•    Vtrrtenn^ii  iiber  Palhologie  wid  Therapie  dtr  SypflUU,  S.  *S0. 

t  This  caee  in  r.^corilcd  by  Dr.  Xuiikei,  of  Ueriin,  ylrr4."nv  of  OtaUffy,  vol.  riU. 

p.  246.  

t  See  D  CBBC  ri'portcl  l,v  Mr.  Kielil,  JM(.  M,d  Joum.,  October  6,  18T7. 
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condylomata  and  ulcers,  the  former  being  usually  aaeociated  witli 
similar  manifestations  in  other  parts.  Confluent  condylomata 
havt!  been  noticed  on  both  sides.  These  j^-owths  occur  in  an  early 
stage  of  the  disorder,  and  most  frequently  appear  at  the  bottom 
of  the  meatus.  The  majority  of  cases  occur  in  women  already 
the  anbjpcts  of  otorrhcea.  Bed  or  brow"nish  patches  are  first 
setMi,  becoming  gradually  raii^ed  by  infiltration,  and  developing 
into  condylomata  with  a  more  or  leas  uneven  surface.  These 
growths  may  completely  occlude  the  meatus,  and  be  miatakeii 
for  polypi.  Superficial  disintegration  results  in  the  fonnation  of 
nlcere.  which  after  a  time  cicatrise,  sometimes  caueiiig  contractions 
in  the  meatus.  The  glands  in  the  neighbourhood  of  the  eai-  are 
more  or  less  swollen.  In  a  case  recoi-ded  by  Dr.  WiSrdemann,* 
of  Milwaukee,  fifteen  years  were  said  to  have  elapsed  between 
the  priiuaiy  disease  and  the  appearance  of  condylomata  in  the 
meatus. 

At   first  tlie  condylomata   may  give  rise  to  no  marked  auli- 
^^jjective  symptoms;  but,  during  the  stage  of  ulceration,  there  is 
^HMnerally  more   or   leas  violent   pain    in    the   ear,  increased   by 
^^PpuremeiitA    of   the    lower  jaw.     Tinnitus    aurium    and    deafness 
^"•I?  generally  present,  being   due   either   to   obstruction   in  the 
mwitus  or  to   extension   of  the  disease  to  the   tympanum ;  pei'- 
fomtion   of  the  membrane   has  been   occasionally  noticed.     Pro- 
fessor Ijang   describes   a   case    of   papulous    infiltration    of    the 
membrane,  in  a  woman  aged  twenty,  recently  affected.     A  papular 
powtli  as  large  aa  a  hempseed  was  found  to  occupy  a  portion 
of  thp  membrane,  corresponding  with   the   short  process  of  the 
nialleus ;  the  anterior  superior  quadrant  was  of  a  deep-red  colom- ; 
'Iw  remainder   of  the   membrane  was  uniformly  dull.     On  the 
'rft  siHr   the   membrane  was  also   cloudy  and   marked  by  vas- 
'^r  injection   behind   the   short   process.     Hearing  was   much 
ittipaired  on  the  right  aide,  but  all  the  symptoms  improved  under 
iRalment. 

The  Diagnosii  of  condylomata  of  the  auricle  and  meatus  is 
■or  ihr  most  part  easily  made,  inasmuch  as  other  signs  of  the 
"istasi'  are  sure  to  be  present  in  various  parts  of  the  body.  The 
genitals,  groins,  throat,  and  neck  should,  of  course,  be  carefully 
examined.  The  Frognoiu  is  favourable  if  proper  treatment  be 
employed. 

•  Arrkiret  of  Ololoyg,  vol.  x.m.  |i,  3ll3. 
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Gummatous  Growths  very  rarely  affect  the  external       ^^ 
when  present  they  may  take  the  form  of  diffuse  infiltratioi^  -^ 
of  tubercles  about  the  size  of  a  pea  or  larger.       This  forii^ 
disease   of   the   auricle    is    one    of   the    later   manifestation-*^ 
syphilis.      In   a    case    described   by   Dr.    Burnett,*   the   gro^^^ 
appeared  as  a  circumscribed   infiltrated   lump   on    the  postei'^ 
surface  of  the  auricle,  and  gi'adually  increased  until,  in  a  moH^   . 
or  six  weeks,  it  had  diffused  itself  throughout  the  greater  part  <^ 
the  auricle,  and  somewhat  over  the  mastoid  portion.     The  infil^ 
t ration  gave  rise  to  thickening  and  considerable  deformity,  an^ 
after  several  weeks   softening  and   ulceration   took   place.     Tli<^ 
destruction  of  tissue  proceeded  at  a  rate  varying  with  the  general 
condition  of  the  i)atient ;  there  was  no  pain,  but  a  copious  yello>v 
discharge,  with  a  very  offensive  odour.     A  few  similar  cases  have 
lK»en  recorded  by  Dr.  A.  H.  Buck,  Politzer,  Hessler,t  and  others. 

The  Diagnosis  of  gummatous  ulceration  may  present  some 
difficulties,  unless  signs  of  syphilitic  disease  are  discovered  in 
other  parts,  such  as  the  throat,  skin,  or  bones.  It  is  dis- 
tinguishable from  epithelioma  by  the  fact  that  in  the  latter 
ulceration  is  early,  and  the  ulcer  presents  evei*ted  edges,  and 
is  covered  with  a  thin  bloody  discharge.  Epithelioma  is,  more- 
over, attended  with  more  or  less  pain.  Ulceration  due  to  lupus 
may  be  mistaken  for  syphilitic  disease,  but  diffei*s  therefrom  in 
several  impoi'tant  respects.  In  the  early  stage  of  lupus,  small 
patches  of  papules  or  tubercles  make  their  appearance,  and  after 
a  time  slowly  break  down  and  ulcerate.  There  is  little  discharge, 
but  ciHists  and  scales  form,  and  some  amount  of  cicatrisation  takes 
place. 

Treatment. — The  treatment  of  primary  syphilis  of  the  auricle 
is  the  same  as  that  of  chancres  elsewhere.  Mercury  must,  of 
course,  be  given  internalh',  and  black  wash  or  an  ointment  com- 
posed of  vaseline  and  Unguent.  Hydrargyri,  equal  parts,  should  be 
applied  to  the  sore.  Condylomata  likewise  re(|uire  the  intenial 
use  of  mercury.  The  Ijest  local  i*emedies  are  calomel  and  oxide  of 
zinc,  in  equal  parts,  api)lied  by  means  of  a  brush.  Nitrate  of 
silver  may  be  employed  to  reduce  the  size  of  granulations ;  and 
when  many  condylomata  exist,  a  plug  of  lint,  smeared  over  with 
mercurial  ointment,  should  be  kept  in  the  meatus.     Gummatous 

♦  The  Ear  :  its  Anatomy y  Phyniolcgy,  and  DUeanes,  p.  222. 
t  Arch.f.  Okrenheilhumlf,  vol.  xx.  p.  242. 
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wmtioii  will  require  ioflide  of  potassium  to  be  given  internally 
and  local  treatment  with  antiseptiL-  solutions  or  ointments. 

Bony  growths  of  the  meatus.  Hue  to  ej-j-ihilia,  will  lie  coii- 
siderwl  in  a  subsequent  chapter.  Tin-  author  ia  strongly  of 
cijiinioii  that  mercury  should  be  administered  in  alt  cases  of 
syphilis,  irrespective  of  the  stage,  and  that  iodide  of  potassiain 
should  be  given  in  adtiilion,  as  long  as  the  so-called  secondary 
symptoms  are  present,  and  in  the  later  stages  of  the  disease.  In 
order  to  prove  efficacious,  the  internal  exhibition  of  mercmy 
slionid  be  continued  from  eighteen  months  to  two  years.  The 
I*il.  Hydrarpyri  and  the  Hydi-arg.  c.  CretS  are  the  best  prepai-a- 
lions,  and  the  addition  of  li-on  is  usually  beneficial.     The  following 

►i>  a  good  formula : — 
Hydrarg.  c.  Cretfl.  gi\  i. 
Ferri  Redact.,  gr.  i. 
Glycerin.  Tragacanth.,  q.s.  to  make  pil.  i. ; 

>nd  two  or  three  of  thesie  may  be  taken  daily  for  many  months 
withont  producing  salivation  or  any  undesirable  result. 

Unless  there  is  serious  inflanimatorj'  mischief  present  whicli 
wtiders  it  necessary  to  place  the  patient  as  qiiickly  as  possible 
under  tJie  full  action  of  mercury,  it  is  a  mistake  to  give  this  drug 
in  doses  which  produce  salivation.     The  best  result*  are  obtained 

I  \k  giving  small  doses  daily  for  a  long  period.  The  author  usually 
p*8cribes  two  or  three  of  the  Hydrarg.  c.  Crefi  et  Ferri  Redact. 
pille  daily  for   six   or  eight  months ;    the  patient  should  then 

I  rNscontinue  them  for  a  month,  and  subsequently  take  them  for 

I  three  months  and  suspend  their  use  for  one  month  alternately 

I  during  another  year  or  eighteen  months. 
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;W  TORMATIONS  OF  THE  AURICLE  AND  EXTERN* 

MEATUS. 

a— Fibroma — Cysts— Sarcoma— Epithelioma— Lupus— (.)ate=^* 
'Kzofltoaee — Bymptcma  and  Treatment— Case  of  Esostos  :^ 
loved  by  Drill  and  Screw. 
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CHAPTER  XVIII. 

NEW  FORMATIONS  OF  THE  AURICLE  AND  EXTERNAL 

MEATUS. 

Angioma— Fibroma — Cysts — Sarcoma — Epithelioma — Lupus — Osteoma  ta 
— ^Exostoses — Symptoms  and  Treatment — Case  of  Exostosis  Re- 
moved by  Drill  and  Screw. 

New  formations  of  various  kinds,  some  being  very  rare,  are  met 
with  in  the  external  ear.  They  may  be  developed  primarily  in 
this  part,  or  may  spread  thither  from  adjacent  structures.  Some 
kinds  of  growths  are  connected  with  the  auricle  and  others  with 
the  meatus,  while  in  a  third  class  both  portions  of  the  external 
ear  are  the  seat  of  disease. 

I.  The  Auricle. — The  principal  new  formations  occurring  in 
this  portion  of  the  ear  may  be  classified  under  the  headings  of 
Angioma,  Fibroma,  Cysts,  Sarcoma,  and  Epithelioma.  Ulcera- 
tion, due  to  lupus,  will  also  require  notice. 

Angioma. — Vascular  formations  of  this  class  are  not  un- 
common in  the  auricle.  Of  the  two  kinds,  simple  or  plexifonn 
and  cavernous  angiomata,  the  former  can  scarcely  be  regarded  as 
tumours,  as  they  do  not  project  above  the  level  of  the  skin.  They 
appear  as  bright  red  or  livid  patches,  of  varying  size,  and  not 
marked  off  very  sharply  from  the  noimal  tissue.  They  are 
usually  congenital,  and  may  either  remain  stationary  or  increase 
in  size;  their  colour  is  due  to  enlarged  blood-vessels,  which  are 
seated  in  the  coriimi  or  subcutaneous  fat.  The  cavernous  angioma 
forms  a  bluish-red  tumoui*,  made  up  of  a  series  of  cavities  of 
various  shapes,  and  separated  from  each  other  by  incomplete 
fibrous  partitions.  These  tumours  are  sometimes  congenital,  but 
they   may  be  developed   from   simple   angiomata  by   continued 
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dilatation  of  the  enlarged  vessels.  The  helix  and  the  anterior 
surface  of  the  auricle  are  the  parts  most  commonly  affected ;  but 
when  the  meatus  is  the  place  of  origin,  the  growth  may  extend 
to  the  posterior  surface  of  the  auricle.  The  tumours  vary  in  size, 
the  largest  observed  being  perhaps  equal  to  a  walnut ;  the  surface 
is  more  or  less  irregular,  and  pulsation  is  occasionally  manifest. 
Several  tumours  of  this  kind  may  exist  in  the  same  patient. 
Nothing  definite  can  be  stated  with  regard  to  their  cause ;  in  one 
instance,  the  tumour  appeared  after  the  auricle  had  been  frozen. 
The  rapidity  of  their  gro\\i:li  varies,  and  when  they  are  slowly 
developed  they  cause  little,  if  any,  pain.  When,  however,  they 
grow  quickly,  and  attain  a  large  size,  the  pulsations  are  apt  to  be 
very  disagreeable  to  the  patients.  Reflex  cough  has  been  observed 
in  a  case  in  which  the  angioma  occupied  the  meatus,  and  deafness 
will,  of  course,  result  if  the  canal  be  occluded.  Tinnitus  may 
also  be  very  troublesome.  Haemon-hage  is,  however,  the  most 
important  symptom  connected  with  these  gi'owths ;  it  may  be 
so  profuse  as  to  require  ligature  of  the  carotid. 

The  Biagnonji  of  angioma  of  the  auricle  or  meatus  can  never 
be  difficult ;  othsematoma  is  the  only  other  tumour  with  which  it 
is  likely  to  be  confounded.  The  history  of  the  case,  the  rapid 
development  of  the  growth,  and  the  uniform  smoothness  of  the 
surface  will  serve  to  distinguish  tumours  due  to  haemorrhage. 

Treatment. — This  must  depend  upon  the  size  and  extent  of 
the  tumour.  When  small,  vaccination  of  the  surface  and  brushing 
it  over  with  nitric  acid  are  two  measures  that  have  been  proposed; 
the  resulting  cicatrices  cause  more  or  less  contraction.  Politzer 
recommends  that  several  aseptic  silk  threads,  saturated  with  per- 
chloride  of  iron,  should  be  passed  through  the  tumour,  with  the 
view  of  causing  coagulation  and  atrophy.  In  larger  gro^^'ths  the 
same  results  may  be  attained  by  means  of  the  Paquelin  or  the 
galvano-cautery.  Electrolysis  may  also  be  employed  with  advan- 
tage ;  the  needle  connected  with  the  negative  pole  is  passed  into 
the  tumour,  and  causes  complete  coagulation  within  a  few  minutes. 
Injections  of  carbolic  acid  (1  to  10  of  glycerine  and  water)  some- 
times prove  efficacious.  Injections  of  the  perchloride  of  iron  are 
not  to  be  recommended,  inasmuch  as  there  are  several  dangers 
connected  with  them.  Suppuration  may  take  place  in  the  tumour, 
with  pyaemia  as  a  result ;  and  if  this  danger  be  avoided,  extensive 
sloughs  may  form,  the  separation  of  which  may  be  followed  by 
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uncontrollable  bleeding.     If  all  other  means  fail,  removal  of  the 
tumour,  with  more  or  less  of  the  auricle,  may  become  necessary. 

Fibroma. — Growths  of  this  character  most  often  occur  in 
the  lobule,  as  a  result  of  the  iiTitation  caused  >)y  wearing  ear- 
rings, or  by  piercing  the  ear  for  their  reception.  Instances  of 
this  kind  are  somewhat  common  among  negresses  in  various  part.< 
of  the  world.  The  tumours  consist  of  spindle  cells  and  connective 
tissue,  and  are  to  be  considered  as  resulting  from  hypertrophy  of 
the  cicatrix.  They  are  more  or  less  rounded  in  form,  and  fre- 
quently project  on  each  side  of  the  lobule;  the  surface  is  either 
smooth  or  furrowed;  they  vary  in  size,  some  being  as  large  as 
a  hen's  egg.  Tumours  of  the  same  nature  are  occasionally  seen 
on  other  portions  of  the  auricle.  A  case  of  fibroma  at  tht^ 
entrance  of  the  auditory  canal  has  been  described  by  Dr.  Sch(»i]^,* 
of  Munich.  The  growth  was  as  large  as  a  small  walnut,  club- 
shaped,  rather  hard,  covered  by  cutis  and  partially  supplied  with 
hair  and  glands,  and  ulcerated  over  a  small  area. 

It  is  only  when  they  cause  deformity  that  these  growths 
require  surgical  treatment.  Small  tumours  may  be  removed  by 
means  of  a  V-shaped  incision,  the  edges  being  afterwards  care- 
fully brought  together  by  sutures.  If  the  tumour  be  pedun- 
culated, it  may  be  cut  off  with  scissors,  and  when  a  gi'owth 
projects  from  each  side  of  the  lobule  it  is  well,  after  using  tlu* 
scissoi's,  to  destroy  the  remains  of  the  pedicle  with  the  galvano- 
cautery.  In  dealing  with  a  large  growth,  careful  dissection  is 
necessaiy,  in  order  to  retain  as  much  of  the  integument  as 
possible. 

Cystic  FonnationSi  occurring  in  tlie  auricle,  are  in  most 
cases  the  i^esult  of  glandular  dilatation  and  accumulation  of 
sebaceous  materials.  They  apjx'ar  as  roundish  soft  tumoiu's  of 
variable  size.  In  one  case  recorded  by  Giniber,  the  tumour  was 
more  than  an  inch  in  diameter,  and  was  situated  on  the  posterior 
surface  of  the  auricle.  It  bad  existed  for  five  veai^s,  and  had 
remained  without  increase  for  two  years. 

Serous  cysts  occasionally  become  developed  in  the  auricle,  an<l 
more  or  less  closely  resemble  othseniatoma,  for  which  they  ai-r 
liable  to  be  mistaken.  They  differ  tin  mm 'from,  however,  in  con- 
taining a  clear  yellow  sero-iuucous  tluid,  and  in  not  producing 
deformity  at  a  later  stage.      It  is  also  worthy  of  note  that  no 

♦  Archives  of  Otohffy,  1895,  p.  269. 
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masses  of  detritus  and  no  shivds  of*  librin  are  found  in  the  fluid. 
They  are  situated  between  the  ])eriehondriuni  and  tlie  cartilage, 
and  their  formation  is  jn-eceded  by  softening  and  fibrillaiy  dis- 
integration of  the  latter  stru(^ture.  It  is  probable  that  various 
transitional  fonns  exist ;  some  containing  more  or  less  blood ; 
and  othei-s,  only  serum.  The  ]^ersons  affected  are  for  the  most 
jMirt  robust  and  healthy ;  only  one  case  occumng  in  a  female  has 
a.s  j-et  been  reported.  With  regai*d  to  their  origin,  they  sometimes 
appear  after  slight  injuries  to  th(»  pai't ;  in  such  cases  they  are 
rapidly  developwl,  but  are  not  painful.  In  other  cases  they  are 
developed  spontaneously,  and  also  increase  somewhat  rapidly.* 
These  cysts  sometimes  l)ecome  inflamed,  with  suppuration  and 
s})ontaneous  cure  as  results.  Small  cysts  on  the  auricle  may  be 
removed  by  suitable  incisions ;  when  large,  they  are  best  treated 
by  making  a  free  incision  into  the  tumour,  and,  after  the  esc^ipe 
of  the  fluid,  filling  the  cavity  with  iodofonn  gauze. 

Sarcoma. — Tumours  of  this  character  are  rarely  seen  in  the 
external  ear,  and  only  a  few  cases  have*  been  j)laced  on  record. 
Ill  one  described  by  Hartmann,t  the  patient  was  a  lx)y.  aged 
three  and  a  lialf  vears,  who  had  suffered  for  some  time  from  acute 
purulent  inflammation  of  the  tympanum.  The  tumour,  a  round- 
celled  sarcoma,  wtis  as  large  as  a  goose's  egg,  and  projected  from 
the  side  of  the  head.  Death  ensue<l  in  seven  months  with 
cerebral  symj)toms. 

Fibro-sarcomata  and  spindle-i^elled  growths  have  also  been 
noticed  ;  these  gi'ow  slowly,  and  may  exist  for  years  without 
giving  rise  to  any  marked  symptoms  ;  but  the  small-celled  sarco- 
mata rapidly  increase  in  size,  and  are  very  painful,  as  they  are 
apt  to  involve  many  sensory  nerves,  and  to  set  up  inflammation 
in  neigh])ouring  tissues.  The  parotid  and  mastoid  regions  are 
especially  liable  to  be  thus  imj)licated. 

The  svTiiptoms  vary  according  to  the  variety  of  the  growth  ; 
the  sarcoma  may  appear  as  a  circumscribed,  reddish,  more  or  less 
firm  tumour,  covered  by  normal  cutis ;  in  other  cases  the  surface 
is  erode<l,  or  ulcerated  and  irregular,  and  covchmI  with  ofiensive 
muco-punilent  matter.      When  the  growth  is  of  the  round-celled 

*  See  an  article  on  •'  Cyst  Formations  in  the  Anricle,"  by  Dr.  Arthur  Hart- 
mann,  Archires  of  Ololoyij^  vol.  xv.  p.  138  ;  and  another  papor  by  the  same  author, 
voL  xvii.  p.  233.  A  case  is  also  reconlc«l  by  l)r  Seligmann.  Archives  vj  Otology, 
vol.  xvi  p.  41. 

t  Zeii$chrift  f,  OhrenhHlkHnde,  Bd.  viii.  S.  218. 
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variety,  its  increase  is  very  rapid  ;  masses  of  fungous  gi*anulations 
sprout  from  its  surface.  In  a  case  recorded  by  Dr.  Onie  Green,* 
a  spongy,  liiglily  vascular,  fleshy  mass  occupied  tlie  left  meatus, 
to  the  walls  of  which  it  seemed  to  be  adherent.  The  tumour 
eventually  measured  eight  inches  in  length,  and  six  in  breadth. 
Evidences  of  glandular  irritation  and  of  inflammation  in  adjacent 
parts  may  be  present  or  absent ;  in  the  stage  of  ulceration  there 
is  copious  foetid  discharge,  and  haemorrhage  is  liable  to  l3e  profuse  ; 
metastatic  gi'owths  are  sometimes  seen  in  other  organs.  Paralysis 
of  the  facial  nerve  is  likely  to  occur  as  a  result  of  the  extension 
of  the  growth. 

Bezoldf  has  recorded  a  case  of  pedunculated  osteo-sarcoma 
of  the  external  meatus.  It  appeared,  in  the  osseous  portion,  as 
a  hardish  tumour,  irregular  in  shape,  with  a  red  and  white 
excoriated  surface,  over  the  superior  and  posterior  parts  of  which 
a  probe  could  be  passed.  At  the  anterior  wall  the  tumour 
appeared  to  be  connected  with  the  bone.  When  removed  with  the 
snare  it  was  found  to  be  oval,  as  large  as  a  bean,  and  attached  to 
the  anterior  superior  wall.  Microscopical  exann'nation  proved  it 
to  be  pervaded  by  osseous  strands,  extending  from  the  pedicle. 
Such  a  growth  is  of  very  rare  occuri'ence. 

The  Diagnosis  can  be  positively  determined  onh^  with  the  aid 
of  the  microscope,  a  fragment  of  the  tumour  having  been  removed 
for  examination.  A  round-celled  sarcoma  is  usually  white  on 
section,  and  a  milky  juice  exudes  from  the  cut  surface.  The 
structure  consists  almost  entirely  of  round  cells  and  vessels,  the 
fonner  being  small  and  fragile,  and  inclosing  a  rounded  vesicular 
nucleus.  Fibro-sarcomata  contain  much  intercellular  substance, 
and  the  tumours  are  firm  and  coarse-grained. 

The  Progpiosis  depends  upon  the  natuiv  of  the  growth  and 
the  rapidity  of  its  development.  The  small-celled  sarcomata 
increase  rapidly,  and  death  may  soon  result  from  extension  to 
the  brain,  or  from  haamorrhage  and  exhaustion.  In  osteo-sarcoma 
the  prognosis  is  better  than  in  pure  sarcoma. 

Treatment. — The  tumour  should  be  removed  as  soon  as 
possible.  Fibro-sarcomata  may  be  dealt  with  by  the  knife  or 
the  galvano-cauteiy  loop ;  and  round-celle<l  tumours  with  the 
wire  loop.     After  removal,  the  galvano-cautery  should  be  applied 

•  Archive*  of  Otology^  vol.  xiii.  p.  158. 
t  Ibid.,  1895,  p.  270. 
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to  the  surface,  in  oixler  to  destroy,  as  far  as  possible,  all  remains 
of  the  growth.  Sometimes  partial  removal  is  all  that  can  be 
achieved,  and  such  an  operation  may  be  necessary  to  provide  for 
the  escape  of  purulent  matter  from  the  meatus. 

ISpithelioiIia. — This  form  of  growth  may  have  its  starting- 
point  in  the  auricle  (usually  in  the  upper  half),  or  in  the  external 
meatus,  or  it  may  sjiread  to  these  parts  from  adjac^ent  structures. 
Nearly  fifty  cases  have  been  placed  on  I'ecord,  very  few  of  the 
patients  being  under  forty  years  of  age.*  In  the  auricle  the 
disease  commences  in  the  form  of  one  or  more  hard  nodules 
situated  in  the  skin  or  subcutaneous  connective  tissue.  At  first, 
and  for  some  time,  their  gi'owth  is  a  slow  process,  but  afterwards 
it  becomes  more  rapid ;  the  suiface  sooner  or  later  breaks  down, 
and  an  ulcer  results.  Both  siiifaces  of  the  auricle  would  appear 
to  be  equally  liable  to  cancerous  growth.  Sometimes  warty 
growths  are  the  starting-point  of  epithelioma.  The  surface 
becomes  fissured  and  the  cracks  form  ulcers  with  indumted 
edges  and  roughened  surfaces.  As  the  growth  enlarges,  epithelial 
nests,  made  up  of  large  multiform  scpiamous  cells,  may  sometimes 
be  pressed  out  of  it.  Fresh  formation  of  new  tissue,  to  be 
followed  by  disintegration,  goes  on  at  the  margin  of  the  ulcer,  and 
thus  the  process  of  destruction  spi'eads,  until  not  only  the  entire 
auricle  and  meatus  may  be  involved,  but  the  mischief  may  extend 
to  neighbouring  parts  and  to  the  bones  of  the  skull.  In  some 
cases  the  appearance  of  epithelioma  in  the  meatus  is  preceded  by 
some  other  affection  of  the  ear,  such  as  purulent  inflammation  ; 
but  in  others  the  disease  attacks  a  perfectly  healthy  canal.  Epi- 
thelioma of  the  meatus  may  also  begin  with  symptoms  of  eczema, 
or  as  a  small  crust  beneath  which  an  ulcer  is  developed.  The 
process  extends  and  involves  the  tympanum  and  bones  of  the  head. 

The  development  of  the  nodules  on  the  auricle  is  unattended 
with  pain,  and  some  months  may  elapse  before  any  glandular 
enlargement  appears.  When  disintegration  commences  the  pain 
becomes  a  prominent  symptom,  and  it  increases  with  the  progress 
of  the  disease.  As  the  deeper  jmrts  of  the  ear  are  gradualK 
involved,  the  pain  becomes  excruciating.  In  addition  to  sym- 
ptoms   of  iiTitation    of  the    auditory    nen'e,    the   course    of  the 

•  See  Moos,  Archives  of  Otology^  vol.  xiii.  p.  239;  Fougeray,  Annnl,  ties  Mai, 
de  tOreiUe,  April,  1890 ;  Spalding,  Archives  of  Ohtlogy,  vol.  xxi.  p.  299 ;  Cra^\'fortl. 
Brit.  Med.  Joum,,  March  18,  1893;  Sumptcr,  Lancet^  April  15,  1893,  and  May  5, 
1894  (case  of  epithelioma  of  the  external  car  on  lx)th  sides). 
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(liseanc*  will  Ix*  further  marked  by  profuse  haemorrhage,  great 
Hwelling  aiifl  induration  of  the  glands  of  the  neck,  and  facial 
])aralysis ;  the  fatal  issue  may  l3e  due  to  meningitis,  thrombosis 
of  tlu^  lateral  sinus,  or  to  cerebral  abscess.  Septicseraia  is  another 
cause  of  death  in  these  cases. 

Treatment — As  soon  as  the  malignancy  of  a  growth  confined 
to  the  auricle  has  been  determined,  removal  of  the  poi'tion  should 
be  at  onc<»  (effected.  The  application  of  caustics  is  not  advisable : 
extension  of  the  growth  is  the  oixlinary  result  of  the  irritation. 

Removal  of  the  entire  auricle  mav  be  necessarv,  and  in  such  a 

*■  %■  ■ 

cftse  the  meatus  must  be  carefully  kept  open  during  cicatrisation. 
An  artificial  ear  can  afterwards  be  adapted.  In  circumscril)ed 
epithelioma  of  the  meatus,  an  attempt  may  be  made  to  excise 
the  growth  and  to  destroy  with  a  cautery  any  tissue  which  is 
]>08sibly  involvtnl,  but  which  cannot  be  removed  on  account  of  its 
]>osition.  Wh(»n  operative  interference  is  undesimble.  the  case 
must  l)e  treated  in  the  ordinaiy  maimer.  Remedies  to  relieve 
the  j)ain,  and  local  deodorant  or  antiseptic  apj)lications  are 
always  n»cjuired. 

Lupus. — Lupous  ulceration  confined  to  the  auricle  and  meatus 
is  extri^mely  raw  ;  but  extension  of  the  proc^ess  from  adjacent  j^arts 
of  thi*  i'twi'  is'  not  uncommon.  The  ulceration  of  the  auiicle 
pn»H(»nts  th(»  usual  api)earance :  tin*  surface  of  the  soi*e  is  covered 
at  intervals  with  thick  crusts  of  ])us  and  blood ;  the  margin  is 
livid  and  swollen,  and  contains  small  nodules  of  gmnulation- 
tisHue.  The  entire  auricle  may  Ix*  destroyed,  and  the  ulc»eration 
may  ext«»nd  along  the  m(»atus  to  the  membrana  tymi>ani.  The 
pain  varies  in  degree  in  different  cases  ;  it  is  aj)t  to  l)e  very  severe 
when  the.  d(M»per  j)ortion  of  the  canal  is  involved. 

Wlien  luj)us  Ix'gins  in  the  auricle,  small  nodules  are  fonned  in 
the  dei'iMM-  layer  of  the  cutis.  These  unite  and  l)ecome  confluent, 
and  while  some  shrink  and  almost  disai>j)eai\  othei-s  soften  and 
are  conveHed  into  ulcers,  along  the  edges  of  which  the  j)i-ocess 
i^  repeated.  Sonn*  efforts  at  repair  likewi.se  occur,  as  in  other 
parts.  Ih-ieger*  n^ports  a  case  in  which  a  nochile  of  lupus  was 
devi'loped  in  the  lobule  at  the  spot  where  the  ear  had  been  pierced 
for  a  ring.  The  patient  was  a  woman  aged  twenty-five,  the  subject 
ol'  pulmonary  phthisis. 

TluMv  is  a  vari(»ty  of  tin*  diseas(»  termed  muculosus,  and  chaitKv 
•  Klin.  JintrUtje  z.  Ohrenheilhunde.  1896.  S.  20. 
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teriried  by  the  formation  of  brown  tubercles,  as  large  as  a  pin's 
head  or  a  lentil.  These  have  Ijeen  observed  on  the  lobule,  in 
the  hollow  of  the  concha,  and  on  the  posterior  surface  of  the 
auricle.  They  seldom  ulcerate,  ])ut  shrivel  up,  and  wiuse  atrophy 
and  puckering  of  the  integument.  The  spots  an^  covered  with 
minute  sealers,  i-esembling  those  of  j)soriasis,  but  less  abundant 
than  in  that  complaint.  There  is  yet  another  form,  termt»d  lujnis 
htjjjertrojthicus,  which  is  sometimes  obsen'^ed  as  a  conse({uence 
of  lupous  ulceration  (Politzer).  It  is  characterised  by  the  forma- 
tion of  glandular  and  papillary  outgrowths  from  the  tissue  of 
the  gi'anidations  in  the  floor  of  the  ulcer.  These  outgro\Ni:hs 
are  spongy  in  texture  and  i'ea<lily  bleed ;  in  some  instances 
they  are  said  to  have  l)ecome  hanl  on  the  surface,  suj)i)ui'ation 
continuing  at  the  base.  The  destruction  of  the  integument  goes 
on  in  the  usual  way ;  the  development  of  lupous  nodules  in 
the  corium  is  followed  by  their  disintegmtion,  and  large  por- 
tions of  the  auricle,  or  even  tlie  whole  of  the  organ,  may  be 
thus  destroyed. 

Tlie  Treatment  of  lupus  of  the  auricle  is  the  same  as  when 
the  disease  occurs  in  other  parts.  The  affected  portions  should 
be  freely  cui'etted,  and  afterwaixls  touched  with  a  galvano-  or 
Paquelin's  cauteiy.  In  some  ceases  it  is  best  to  (»xcise  the 
diseased  ai-ea,  and,  if  necessary,  graft  any  surface  which  may  be 
left  exjK>sed. 

II.  Thk  External  Auditory  ^Ieatus. — Most  of  the  new 
formations  just  described  as  affecting  tlie  auricle  likewise  (H*cur  in 
the  meatus,  and  generally  as  the  result  of  extension ;  but  there  is 
one  fomi  of  gi'owtli  whicli  nec(\ssarily  implicates  only  tlie  meatus, 
and  i-efjuires  to  be  described  at  some  length. 

OstCOmata. — Osseous  growths  occur  in  sevei'al  forms  in  the 
external  meatus  (1)  as  a  diffused  thickening  of  the  normal  osseous 
tissue,  f»r  hj/perostosis ;  (2)  as  small  pointed  or  rounded  projec- 
tions, which  are  due  to  inflammatory  processes,  and  may  be 
teiTiied  osteophtftes ;  and  (3)  as  circumscribed  rounded  tumours, 
itv  exostoites, 

(1)  Hyperostonji  of  the  external  meatus  is  due  to  chronic 
penostitis,  and  consequent  increased  formation  of  osseous  tissue, 
and  is  generally  connected  with  chronic  purulent  oi*  other  disease 
of  the  middle  ear.  The  deposit  of  bone  is  of  uniform  thiitkness, 
and  involves  more  or  less  of  the  osseous  pai*t  of  the  canal ;  it 
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iiiav  Im^  fonliiu'd  to  one  side.  The  surface  is  sliglitly  rougli.  and 
the  intt^^innent  is  redder  tlian  natural  and  swollen.  As  a  result 
ot*  tht^  <h«p()sit,  the  meatus  is  more  or  less  contracted,  and 
hi'iirin^'  may  Ih»  impaired.  The  deafness,  however,  is  moiv  often 
(hie  to  tile  niorbid  changes  in  the  middle  ear,  or  to  accumulation 
of  necretion  hehind  the  narrowed  ])ortion.  Examination  with  the 
prolw^  will  detect  the  nature  and  length  of  the  stricture. 

Tiiert^  is  another  form  of  hvi)erostosis,  in  which  the  enlarge- 
ment in  limittMl  to  the  tympanic  portion,  and  occurs  in  the  absence 
ol'  any  changes  which  could  possibly  he  refen^ed  to  previous 
inllanimation.  According  to  Dr.  Hartmann,*  of  Berlin,  this  con- 
dition is  unifonnly  bilateral,  and  hereditary  influence  is  often 
trm'i^ablt*.  The  anomalous  formation  begins  with  the  development 
iif  the  external  meatus,  and  l)ecomes  evident  as  the  gi'owth  of  the 
ts  nipanic^  jxu'tion  progresses.  The  hyix»rostosis  advances  at  the 
anterior  /md  posterior  walls  of  the  meatus,  chiefly  towards  the 
niid<ll(^  line,  and  remains  stationary-  when  adult  life  is  i-eached. 

(2)  Osteophjrtes  are  likewise  the  results  of  chronic  inflannna- 
tion,  but'  the  enlargement,  instead  of  being  diff*used,  takes  tlu* 
form  of  nmall  (devations,  extending  for  some  distance  over  the 
hurlHi't*.  Tiu^  treatment  consists  in  cleansing  the  meatus  by 
ttS  ringing,  and  in  applying  proper  remedies  to  the  swollen  in- 
fegiinient  {nee  1'reatment  of  External  Otitis,  page  207).  Soothing 
oinlMientH  ((hi/.,  Unguent.  Acid.  Boric.)  may  be  applied  to  the 
hieutUH,  while  tincture  of  iodine  is  painted  over  the  mastoid 
proreHH.  When  success  has  l»een  attained,  any  disorder  of  the 
iiiiddlt^  ear  should  be  carefully  treated.  As  the  contraction  is 
apt  In  return,  it  may  be  necessary  to  repeat  the  local  treatment 
from  lime  to  time. 

(!l)  Exoitoies  are  somewhat  common  in  the  extenial  meatus. 
Tiiewe  art*  lillh'  masses  of  either  compact  or  spong}'  osseous  tissue, 
unti  more  or  less  glo])ular  in  form  ;  they  are  most  prone  to  aftect 
the  powterinr  wall  and  the  outer  third  of  the  canal,  but  they  are 
n«»melimeH  found  near  the  tympanic  membrane.  With  I'egard  to 
I  heir  t^linlogy.  some  authorities  believe  that  local  sources  of  irri- 
latioh.  and  enpeeially  sea-bathing,  are  the  most  important  factors. 
Tlu^N  are  Hometimes  of  syphilitic  origin,  and  are  associated  with 
himihir  growths  from  other  bones.  They  also  occur  in  cases 
in    which   iheie   is   no  venereal  taint;  sometimes  they  are  asso- 

•  Arehirfs  of  Otology,  vol.  xxvi.  p.  48. 
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dax^  wiih  z*:*cic  and  rbeamarism.  bur  moiv  often  with  indent- 
nuKinr  j-rccesees  in  the  meanis  or  t^^u^wmuuK*  Hat  ami 
mammiliAnr  exob'tose^.  ot  mvxiemte  size,  are  not  uutvmmoii  in 
i-hrir«n]o  caraiTfaai  anti  purulent  otitis.  Another  niv^le  of  ori^nu 
i?  fnjfn  carrila^nous  and  L'onuective  tisc>ue  jirrowths,  suoh  as 
ch«>iidn:*maia  and  polrpi.  which  become  [virtially  t^ssititHl. 
Gr»>wThs  thxL*  caused  are  for  the  moc^t  part  sinsrlc,  and  ivnsist 
of  a  verv  hard  nucleus,  from  the  surface  of  which  traKvula*  of 
U.HK-  project  into  a  layer  o1^  fibrous  tissue,  the  whole  Winij 
attached  to  the  outer  etljie  of  the  osseinis  meatus  bv  a  lH>nv 
j»edicle  (Pritchani  .  The  association  of  exosti^ses  with  oblitera- 
tion of  the  Eustachian  tube  has  l^een  notiivil  in  some  i*ast*s.  the 
ol>^truction  in  the  latter  i>art  Iving  prolxibly  due  to  ivsstMus 
gniwths.  To^Til^ee  states  that  exostoses  in  the  meatus  an*  somt^ 
times?  connectefl  with  similar  fonnations  in  the  det*|vr  structui\*s 
of  the  ear.  Aural  growths  are  much  mon*  tx^mmon  in  males 
than  in  females.  It  is  inteivstinjj  to  iu>tice  that  thev  aiv  sonu^ 
uliat  frec|uently  found  in  the  skulls  of  ivrtain  alKM'iginal  trilx^s 
(mound-builders)  of  North  America.+ 

Two  bony  prominences  aiv  sometimes  set*n  in  the  u}>jhm'  wall 
of  the  meatus.  clos<»  to  the  membrana  tymi^ani.  one  Innng  in  fn>nt 
of  the  other,  and  both  ears  being  affectetl.  These  iH)rivsjx>nd  with 
the  line  of  union  between  the  annuhis  tymivanicus  and  the  tem- 
poral bone,  and  probably  dej^end  upon  the  otXMirnMn.v  i>f  irritative 
processes  in  early  life. 

Symptoms. — The  develoj)ment  of  exostoses  is  not  attendtnl 
\rith  pain ;  only  after  some  time,  when  the  growth  imi>ingi\s 
against  the  opposite  wall  of  the  meatus,  is  any  inconvenieni»e 
exi)erience<l.  In  the  not  uncommon  case  of  multij>]e  gmwths. 
their  surfaces  may  soon  come  into  contact,  when  nnu'li  j>ain 
will  be  felt.  Impairment  of  hearing  will  also  <lej)end  upon  the 
size  of  the  growth  and  the  extent  to  which  the  meatus  is  ol)- 
structed.  When  examined  with  a  j)robe,  the  growths  aiv  8onu»- 
times  found  to  be  verv  tender.  In  a  case  ivconled  by  Dr.  H. 
Knapp,^  fits  of  coughing  were  induced  by  touching  tht^  gn)wth 
with  a  probe.     Complete  obstmction  of  the  meatus  may  Ik»  due 

*  See  notes  of  a  case  of  pedunculatctl  bony  growtli  in  external  moatUH.  tlio 
result  of  prolonged  suppuration,  Archives  of  Otology^  vol.  xii.  p.  59. 
t  Dr.  C.  J.  Blake,  Am^rivan  Jonrn,  of  Otoloffy,  voL  ii.  No.  2. 
%  Archives  qf  Otology ^  voL  xi.  p.  208. 
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to  accumulation  of  cerumen  and  epidermic  scales  l>etween  the 
gi*o\vth  and  the  wall  of  the  canal,  and  under  such  circumstances 
the  deafness  will  varj'-  in  degree  from  time  to  time. 

On  examining  the  ear,  an  exostosis  appears  as  a  globular  or 
elliptical  swelling  connected  with  the  wall  of  the  meatus,  and 
either  sessile  or  somewhat  constricted  at  its  point  of  attachment. 
Unless  it  be  covered  with  ffi'anulations,  the  tumour  is  hard  and 
firm,  and  its  size  varies  from  that  of  a  hemp-seed  to  that  of  a 
small  nut.  It  may  extend  to  the  opposite  wall,  and  when  two  or 
more  exostoses  are  present,  their  convex  surfaces  may  so  approxi- 
mate as  to  leave  only  a  small  chink.  Polypoid  exci'escences 
not  infrequently  appear  on  the  suiiace.  The  growths  are  some- 
times found  in  both  ears,  exhibiting  a  remarkable  degree  of 
symmetry  in  their  form  and  ])osition.  Their  structure  is  that  of 
I)erfectly  formed  bone-tissue.  They  increase  ver}'^  slowly  in  size, 
and  may  remain  for  years  without  undergohig  any  further  change 


Fig.  68. 

Exostoses  in  Riout  Meatus  occurring  in  a  lady  now  forty-four  years  of  age.  When 
the  patient  was  first  seen,  fourteen  years  ago.  the  four  growths  were  the  same  size 
an  they  are  at  the  present  time.  The  hearing  of  the  right  ear  was  then  normal, 
and  it  still  remains  so. 

in  dimensions.     In  a  few  ca.st»s,  the  growths  have  been  noticed 
to  deci'ease  in  size  and  finally  to  disappear. 

Exostoses  of  the  auditory  canal,  when  associated  with  chronic 
sujipuration  of  the  middle  ear,  may  cause  retention  of  the  dis- 
charges and  grave  consequences  witliin  the  cranium.  Their 
j)resence  is  always  a  serious  complication  of  chi*onic  suppurative 
otitis.  In  a  case  recorded  by  Dr.  Munson,*  of  Albany,  N.Y., 
chronic  otorrhoea  had  led  to  the  formation  of  an  exostosis,  which, 
with  polypoid  tissue,  almost  completely  occluded  the  canal.  The 
})iitient  I'efused  to  submit  to  any  o[)eration,  although  thei^e  were 
symptoms  indicative  of  cerebral  mischief;  delirium  supervened, 
followed  by  coma,  and  death  ensued  in  less  than  twenty-four 
hours.  Post-mortem  examination  revealed  an  abscess  as  large 
as  a  hen's  egg  in  the  middle  lobe  of  the  brain,  caries   of  the 

*  Archirvi  of  Otology^  vol.  xi.  p.  21>.  Si'<»  abio  the  records  of  another  case  iu 
wliich  tbc  cerebral  symptoms  were  eompb'tely  relieved  by  removal  of  the  exostosis, 
Ihid.j  vol.  xix.  p.  144. 
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snperior  Avail  of  the  petrous  bone  immediately  above  the  seiiii- 
circular  canals,  and  a  convsponding  perforation  in  the  meninges. 
IKagnonB. — The  history  of  the  case,  the  appearance  of  the 
growth,  and  an  examination  with  a  probe,  will  serve  to  dis- 
tinguish an  exostosis  from  other  tumoui*s  of  the  meatus.  Its 
hardness,  slight  tenderness,  and  the  absence  of  i^edness,  conti'ast 
with  the  symptoms  of  an  abscess ;  moreover,  the  latter  is  further 
ilistinguished  by  the  clianges  it  luidergoes.  When  the  meatus  is 
inflamed  and  swollen,  and  the  projecting  growth  is  covered  with 
isecretions,  or  jH-esents  granulations,  it  might  l>e  mistaken  for  a 
polypus,  but  an  examination  with  the  j)robe  will  detect  the  hairi- 
ness of  an  exostosis. 

Treatment. — Unless  the  meatus  be  considerably  obstructed,  an 
exostosis  need  not  be  inteHered  with ;  but  care  should  }ye  taken 
to  prevent  accumulation  of  cerumen  and  ej)ithelium  in  the 
deeper  portion  of  the  canal.  If  the  meatus  be  much  diminished 
in  calibre,  or  completely  obstructed,  and  especially  if  there  be  an 
accumulation  of  pus  Ijehind  the  growth,  as  would  occur  in  suppu- 
rative otitis  media,  measures  must  l^e  adopted  for  the  removal  of 
the  latter.  The  local  application  of  remedies  to  produce  absorjH 
tion,  and  the  introduction  of  tents  with  the  same  view,  are  very 
rarely  successful,  their  effects,  if  any,  l)eing  mostly  confined  to 
the  soft  parts. 

In  many  cases  it  is  best  to  expose  the  osseous   meatus  by 
making  an  incision  about  an  eighth  of  an  inch  behind  the  attach- 
ment of  the  pinna,  extending  from  near  the  tip  of  the  mastoid 
process  to  a  point  alx)ve  the  meatus  ;  then  turning  the  ear  forwaixl 
and  dividing  the  jK)sterior,  suj)erior.  and  inferior  walls  of  the  car- 
tilaginous meatus  at  its  attachment  to  the  bone.     This  having 
been  done,  the  exostosis  can  be  I'emoved  by  a  mallet  and  chisel, 
or  a  burr  driven  by  an  electric  motor  or  a  dental  engim»,  and 
being  close  to  the  surface  can  be  much  more  easily  dealt  with 
tlian  through  the  meatus.     As  an  exostosis  is  often  smooth  and 
very  hai-d,   great  care  must  be   taken    to   prevent    the  crhisel  or 
burr  slipping  and  injuring  deeper  i)arts. 

All  operative  measui-es  for  the  ivmoval  of  exostoses  through 
the  meatus  ivquii'e  the  greatest  care,  and  should  be  undei'taken 
only  by  those  who  are  accustomed  to  deal  with  diseases  of  the 
ear.  For  sessile  exostoses.  Dr.  Mathewson,  of  New  York,  was 
the  first  to  suggest  the  use  of  the  American  dental  drill,  and 
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tlip  plan  has  Ijeeii  since  generally  adopted.  Tin-  oin'i-ation  should 
lie  i*erffinned  as  follows: — The  palient  is  placed  on  a  hi^h  couch 
(about  Ibi-tv-two  iuclies  from  the  j^TOund).  with  piUows  under 
his  head,  so  arranged  that  a  strong  light  may  be  reflect«l 
into,  or  fall  upon,  the  affected  ear.  An  aiipesthetic  liaving  been 
ulministei'ed.  an  assistant  holds  rauiid  the  exostosis  or  against  the 
wallti  of  the  meatus,  according  to  tlie  position  of  the  outgrowth, 
a  copper  or  steel  guard,  to  prevent  injurj-  from  the  drill  slipping 
M'liilst  in  action.  Altliougli  a  steel  guai-d  is  the  better  of  the 
two,  on  aet-ount  of  its  greater  hardness,  a  copper  one  is  ofl<?n 
the  more  servJeeable,  as  its  curve  can  lie  readily  altered  to  enable 
it  to  be  placed  in  different  positions.  In  all  cases  the  guards 
should  be  pi'eviouslv  tried,  in  order  to  enaui-e  that  they  fit  well 
against  the  imils  which  they  ai-e  intended  to  protect.  Three  or 
four  assistants  are  necessarj',  one  to  give  the  aneesthetic.  a  second 
to  work  the  treadle  of  the  drill,  while  a  third  holds  the  guards 
in  the  ear.  It  is  necessary  also  to  sponge  or  sjTinge  awny  flu- 
blood  which  Qowg  into  the  meatus.  When  dealing  with  sessile 
exoitOBes,  it  is  «ell  to  begin  with  a  small  drill,  and  to  widen  the 
opening'  "  itii  a  larger  instrument.  The  hole  slionld  be  commenced 
niid\Miv  between  tlie  base  and  summit  of  the  gro^vth,  and  in  the 
early  stages  of  the  operation  too  great  care  cannot  be  taken  to 
pi-event  the  drill  slipping.  Finn  pivssinv  should  never  he  made 
with  the  drill,  for  if  it  slips  whilst  this  is  being  done,  seriows 
injury  may  be  caused  to  the  middle  and  internal  ear.  It  is  neees- 
sarj'  fi-equently  to  take  out  tJie  instrument  in  order  to  remove  tlie 
blood  so  that  a  view  can  be  obtained  of  the  tumour.  As  the 
oiieration  should  not  lie  hurried,  from  one  to  two  houi-s  may  lie 
reijuireH  to  drill  thi-ough  the  gro\nh ;  and  if.  after  this  has  l>een 
done,  it  is  considered  undesirable  to  prolong  the  operation,  the 
remainder  of  the  exostosis  may  be  removed  on  another  occasion. 
After  a  few  days  the  opening  may  lie  enlarged  with  other  drills 
nutii  the  growth  has  been  removed.  This  treatment  is  applic- 
able to  very  liai-d  exostoses,  and  for  cases  in  which  the  tumour 
ie  uomposed  of  soft  bone ;  but  when  dealing  with  the  latt*'i\  an 
attempt  may  be  made  to  break  away  the  growth  with  a  pair 
of  suitable  foreeps.  after  a  hole  has  been  drilled  into  It. 

For  the   removal  of  aura!    exostoses.  Dr.    Urban    Pritclmril* 
suggests  tlie  use  of  a   minute  trephine,  insteail  of  a   solid  burr. 
•  ArcMlret  of  Otoh^.  vol.  xx.  p.  iu. 
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i  iiistruiiieiit  i:i  applied  ua  near  flu-  base  of  Hi*"  piowth  ris  will 
mit  its  circumference  to  rotate  fively  above  tlie  a[>ex.  the 
^ect  tieiiig  to  cut,  off  a  jjoi-tiou,  rather  than  to  make  a  hole  in 
flie  swellinfT.  Dr.  Pritchard  claims  that  the  trejihiiie  causes  less 
(ifibris  and  hteniorrlmge,  and  removes  a  far  larger  iioi'tion  of  bone 
thati  when  a  hole  Ik  drilled. 

For  the  i-enioval  of  a  pedunculated  ezoatoais  throujih  the 
meatus  the  author  consitlern  that  tin-  -^ni'ost,  method  is  to  drill 
&  hole  into  it,  bj'  means  of  an  electric  motor  or  a  dental  eiifrine, 


The  BxosTustH 


Md  tlien  inseit  the  tapering  sci-ew  (Fig.  73)  until  a  firm  Viold 
l»»  Wu  obtained.  Gentle  traction  should  then  lie  made,  and 
thegroirth  bivaken  off  at  its  jiedicle  and  removed  from  the  meatus, 
Mtw/Iied  to  the  screw.  If  traction  alone  fails  to  lireak  the  ]iedicle, 
ill'' direction  of  the  foixse  should  lie  varied.  Before  Ijegiuiiing  the 
Ifrativn  several  drills  of  different  sizes  should  lie  provideil.  and  a 
'»lfriiig  screw  made  for  each,  with  its  end  slightly  smaller,  aud 
It*  bruoilest  jiart  larger,  than  the  hole  made  by  the  drill.  Care 
sboulj  l»e  taken  not  to  insert  the  sci-ew  too  far  into  the  gi-oHlh, 
in  case  it  should  split  it.  ami  tlniw  prevent  a  firm  hold  being 
oblaiiufd. 
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As  it  \voiii(l  iippear  that  this  niL'tlitxi  of  iviiioviiig  a.  ]wilui 
latal  exostostB  liad  not  previously  been  derised,  the  authov 
mentions  the  following  case,  illustrated  by  woodcuts  of  the 
instninients  employed. 

JI.  C,  a  Dutch  JewesB,  aged  twenty-two,  was  admitted  into 
the  Ijondon  Hosjiital  in  November,  1892.  There  was  a  purulent 
diyeharge  I'roni  her  left  ear,  which  liad  Ijeen  ]>resent  for  some 
time,  but  she  came  on  account  of  a  pain  in  the  right  ear,  wliicli 
had  existed  foi-  a)x>ut  six  months,  and  was  of  daily  and  frequent 
occurrence. 

There   was    no    liiwh.iifre    fioin    the   right   meatus,   but   ■ 


hearing  on  this  side  was  considerably  imjiaired.  and  had  1 
defei'live  since  the  commencement  of  the  pain.  On  makings 
examination,  a  hard,  smooth,  whitish  mass,  vvitJi  a  ixiunde*! 
outline  and  tender  to  the  toufli,  was  seen  filling  the  meatus, 
its  outermost  part  being  about  an  eighth  of  an  inch  from  tli« 
etitrantte. 

A  veiy  fine  probe  could  with  difficidty  be  passed  between  the 
exoKtosis  and  t]ie  walls  of  the  canal  for  about  a  quarter  of  an 
inch,  but  no  attai-hment  could  be  felt. 

The  jtatient  baring  been  anaesthetised,  ihe  meatus  was  well 
illuminated  by  a  stroTig  light  inflected  frani  a  fi'ontal  miri'or,  the 
lateinl  walla  protected  by  the  self-ivtaining  guai-d  (Fig.  70),  and 
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its  roof  and  floor  by  Iwo  copper  gusrds  (Fig.  71), 
hrU  bj-  an  assistant.  A  hole  was  then  carefully 
bww!  into  the  exostosix  with  the  drill  (a.  Fig.  72) 
itladied  to  a  dental  engine,  and  wlien  tliis  had  been 
mule  of  a  sufficient  depth  to  enable  a  firm  hold  to 
W  ohtftined,  the  screw  (h,  Fig.  73)  was  inserted. 
On  traction  being  made,  the  pedicle  was  felt  to 
luralc,  and  the  exostosis  fimily  fi-^ed  to  the  screw 
fni  withdi-awn  from  the  meatus. 

Examination  of  the  gi-owth  (Fig.  71,  natui-al 
bk)  showed  that  it  liad  been  att«c!ie(l  (at  a)  to 
fi*  jmiction  of  tlie  iip[)er  and  anterior  walls. 
Heiring  was  restored  on  removal  of  the  growth. 
I  •od  stated  to  l>e  as  good  aa  it  was  ln'1'ore  the 
iHel  of  the  pain.  ~ 

Tlie  use  of  a  small  mallet  and  chisel  has  l>i'eii  Fi".  7-2. 
iwmmiended  for  detaching  a  peduncnlated  exos-  the 
■us;  but  this  method  of  ti-eatment  is  not  suit- 
W(  for  all  oases.  Wlieii  the  tumour  ia  large, 
1  aci:ounl  of  its  close  proximity  to  the  walls 
E  the  meatus,  it  is  often  extremely  diffioult,  and 
"fiiwtirae.s  impossible,  to  discover  the  position  of 
Uip  pedicle ;  and  in  the  latter  case,  if  it  is  to  be 
liroken,  the  whole  gi-owth  must  l>e  forced  in- 
wirfi,  a  procedure  which  is  undesirable,  as  the 
*iw  of  the  gi'on-th  and  consequently  its  pasition  : 

a;  regard-i  the  tymjMinuni.  are  unknown.     If  the  tu 

n^wtoais  is  large,  and  situated  deep  in  the  meatus,  ^'^ 

(liete  may  be  considerable  difficulty  in  ivmoving  it  after 
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been  detached.  When  the  chisel  can  be  directly  applied  to  the 
pedicle,  great  care  must  be  taken  to  prevent  its  being  driven 
against  deeper  stinictures  immediately  the  i^esistance  ceases  which 
has  been  offered  by  the  growth.  In  most  cases  where  the  mallet 
and  chisel  have  been  used,  the  auricle  and  cartilaginous  portion 
of  the  meatus  have  previously  been  dissected  off  and  held  aside. 

The  I'emoval  of  a  pedunculated  exostosis  by  an  electric  snare  is 
another  method  of  treatment  which  has  been  employed.     In  many 


a. 


Q 


Fio.  74. 

The  Exostosis  after  Removal. 

of  the  cases  it  seems  probable  that  traction  did  more  to  sever  the 
pedicle  than  the  heat  of  the  wire,  the  latter  serving  principally  to 
destroy  the  tissues  in  contact  with  the  gi'owth,  so  that  the  loop 
could  be  passed  over  it.  In  the  case  of  a  small  pedunculated 
exostosis,  the  elexitric  snare  is  not  required,  and  when  dealing  with 
a  large  one  there  is  risk  of  injuiy  to  other  parts  by  employing  a 
cautery  in  a  position  which  cannot  ]w  clearly  seen. 
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FOREK^N  BODIES  IN  THE  EAR. 

Classification  of  Foreign  Bodies :  Vegetable,  Animal,  Mineral — Symptoms 
caused  by  Insects  in  Meatus — Treatment — Symptoms  caused  by 
Non-living  Bodies — Reflex  Symptoms — Symptoms  often  Aggravated 
by  Attempt*  at  Removal  —  Diagnosis  —  Prognosis  —  Treatment, 
Various  Methods  and  Precautions — Substances  Liable  to  be  Swollen 
by  Moisture— Various  Instruments  for  Extracting  Foreign  liodies 
from  Meatus— Course  to  be  Pureued  when  Extraction  by  Ordinary 
Methods  Impossible — Partial  Separation  of  Auricle. 

A  CONSIDERABLE  number  of  nubstances,  of  very  different  kinds, 
find  their  way  into  the  external  auditory  meatus,  ^vhere  they  are 
apt  to  give  rise  to  symptoms  and  disturbances  varying  both  in 
kind  and  degree.  On  the  other  hand,  they  sometimes  remain, 
even  for  years,  without  causing  obvious  inconvenience.  To 
enumerate  the  articles  that  have  been  found  in  the  external 
meatus  would  be  a  work  of  some  length  ;  they  may  be  con- 
veniently divided  into  several  categories  according  to  their 
nature. 

(1)  Vegetable  Substances.— A  large  number  (about  75 

per  cent,  of  all  cases)  are  derived  from  the  vetjetahle  kingdom. 
It  is  suflScient  to  mention  seeds  of  various  kinds — peas,  beans, 
cherry-stones,  grains  of  wheat  and  barley — fragments  of  straw, 
pieces  of  wood,  pencils,  cork,  plugs  of  cotton,  pieces  of  india- 
rubber,  etc.  These,  again,  may  be  divided  into  two  classes, 
according  to  their  liability  to  swell,  or  the  contrary.  It  is  obvious 
that  this  distinction  is  a  very  important  one,  especially  as  regaixls 
treatment. 

(2)  Animal    Substances. — Articles   of   animal   origin   are 
found  in  about  15  per  cent,  of  all  cases;  the  list  includes  various 
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insects,  as  flies,  cockroaches,  fleas,  bugs,  ctaterpillai*s,  etc.  ;  bacon- 
rind,  ivoiy,  bone,  teeth,  and  wax. 

(3)  Mineral  Substances.  —  Among  articles  of  mineral 
origin  (10  })er  cent,  of  all  cases)  come  buttons,  shot,  beads, 
pebbles,  rings,  pieces  of  chalk,  slate-pencil,  glass,  pin-heads,  etc. 
A  case  in  which  a  mass  of  molten  lead  (or  solder)  fell  into  the  ear 
of  an  old  man  has  been  recorded  by  Mr.  M.  Sheild.* 

Children  constitute  the  majority  of  patients,  and  in  most 
cases  the  articles  are  introduced  intentionall)',  either  by  the 
child  itself  or  by  a  companion.  An  upper  incisor  tooth  has  been 
found  in  the  meatus,  where  it  liad  remained  for  about  three  weeks. t 
Insects  occasionally  wander  into  the  ears  both  of  children  and 
adults ;  but  other  foreign  bodies  are  much  more  frequently  met 
with.  In  the  case  of  persons  suffering  from  discharges  from  the 
meatus,  flies  are  apt  to  be  attracted  to  the  pait  and  to  deposit 
their  eggs.  In  the  absence  of  any  local  disease,  however,  a  fly  has 
been  known  to  crawl  into  the  meatus  and  deposit  its  eggs.  In 
one  case,J  fifteen  larvae  had  been  present,  of  a  yellowish-white 
colour  and  filled  with  blood,  which  showed  through  their  bodies. 
The  larvae  of  the  muscida  sarcophaga  soon  become  vigorous,  and 
as  their  mandibles  are  furnished  with  strong  hooks,  they  attach 
themselves  very  closelv  to  the  walls  of  the  meatus,  and  are  dis- 
lodged  with  difficulty.  As  many  as  200  lar^^ae  have  l)een  counted 
in  one  ear. 

The  Symptoms  caused  l\v  insects  in  the  meatus  vary  according 
to  the  amount  of  irritation  which  they  set  up  in  the  canal  and 
membrane.  There  mav  be  onlv  the  sensation  of  something 
moving  in  the  ear.  Fleas,  by  jumping  against  the  membrane, 
will  cause  loud  and  strange  noises  to  he  heard.  Considerable 
irritation  is  caused  by  bugs,  which  are  apt  to  attach  themselves 
to  the  w^alls  of  the  canal.  Such  insects  as  are  provided 
with  hooks  will  produce  much  irritation  and  sevei*e  pain.  The 
eai'wig  has  been  so  named  on  account  of  its  supposed  propensity 
to  crawl  into  the  ears,  but  its  reputation  in  this  respect  is  un- 
deserved. Though  common  in  many  parts  of  the  countrj%  and  its 
numbers  sometimes  constituting  a  serious  nuisance,  it  is  not  prone 
to  crawl  over  the  person,  though  it  has  a  habit  of  ci'eeping  into 
tubes. 

*  Lancet,  18i>2,  April  20,  and  DiMtMea  of  the  Ear,  p.  86. 
t  Brit.  Med.  Jouru.,  1897,  vol.  ii.  p.  810. 
J  A  rehire*  of  Otology ^  vol.  xx.  p.  11. 
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Professor  Hedinger,*  of  Stuttgart,  reports  one  case  in  which 
an  earwig  was  found  in  the  ear,  its  head  embedded  in  cerumen, 
and  states  that,  so  far  as  he  knew,  only  one  other  case  is  men- 
tioned in  literature. 

Other  symptoms,  besides  pain  and  noises  in  the  ears,  are 
sometimes  caused  by  the  presence  of  insects  in  the  meatus.  In 
rare  cases  headache,  giddiness,  vomiting,  epileptiform  attacks  and 
partial  paralysis  have  been  witnessed,  their  origin  being  demon- 
strated bv  the  fact  that  they  ceased  after  the  insects  were  removed. 
On  the  other  hand,  the  irritation  may  be  so  slight  as  to  cause 
little,  if  any,  annoyance.  When  pain  is  complained  of  in  such 
cases,  the  cause  is  generally  discoverable  without  much  difficulty. 
Sometimes,  as  in  the  case  of  fleas,  the  movements  of  the  insect 
may  be  detected.  Small  bugs  are  apt  to  adhei^e  closely  to  the 
walls  of  the  meatus,  or  to  the  membrana  tympani,  and  may  be 
difficult  of  discovery  when  partially  covered  up  with  secretion 
and  epithelium.  The  lar\'8B  of  flies  sometimes  crawl  out  of  the 
meatus,  and  are  seen  in  the  secretion  in  cases  of  otorrhcea. 
When  the  membrane  is  perforated  or  destroyed,  these  creatures 
readily  gain  access  to  the  tympanum.  They  may  be  detected 
by  their  movements,  and  the  dark  colour  of  the  posterior 
extremity. 

The  PrognooB  in  all  these  cases  is  for  the  most  part  favourable, 
inasmuch  as  insects  can  readily  be  removed  from  the  ear.  If 
there  be  already  suppurative  inflammation  of  the  tympanum,  the 
prognosis  must  depend  upon  its  severity  and  previous  course. 

The  Treatment  consists  in  destroying  or  removing  the  insect 
by  means  of  the  syringe  or  forceps.  Most  insects  are  speedily 
killed  by  pouring  water  into  the  ear  and  allowing  it  to  remain 
for  a  few  minutes ;  they  can  then  be  easily  removed  by  syringing. 
Larvae,  however,  are  rendered  more  livel\  by  water,  and  cling 
firmly  to  the  wall  of  the  meatus.  A  little  alcohol  is  still  more 
efficacious,  and  oil  of  turpentine  is  also  recommended  for  the 
.same  purpose.  When  the  creatures  are  closely  adherent  to  the 
walls  or  to  the  tympanum,  their  removal  is  less  easy.  A  little 
tobacco-smoke  or  vapour  of  chloroform  will  suffice  to  stupefy 
or  kill  them,  and  they  will  then  fall  off*;  but  if  these  means 
are  not  at  hand,  they  can  always  be  detached  with  the  aid  of 
fine  forceps. 

*  Arehivet  qf  Otology^  voL  xv.  p.  242. 
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The  other  foreign  bodies  already  mentioned  are  far  more 
frequently  met  with  in  the  ear.  The  symptoms  they  cause 
depend  upon  the  amount  of  force  with  which  they  have  been 
introduced ;  and,  secondly,  upon  the  physical  and  chemical  pecu- 
liarities of  the  substances  themselves.  It  is  not  uncommon  to 
meet  with  cases  in  which  foreign  bodies  have  I'emained  for 
long  periods  in  the  ear  without  causing  any  appreciable  sym- 
ptoms.* Some  degree  of  deafness  and  feelings  of  pressure  or 
tension  are,  however,  generally  produced,  and  if  the  substance 
be  pressed  against  the  membrane,  there  will  be  noises  in  the 
ears  of  various  kinds.  When  the  foreign  body  is  hanl  and 
rough,  and  especially  if  violent  but  fruitless  efforts  be  made  to 
remove  it,  more  or  less  severe  pain  will  be  almost  certainly 
present.  In  the  majority  of  cases,  the  foreign  bodies  are  found 
in  the  osseous  portion  of  the  meatus.  Occasionally  they  are  so 
far  down  as  to  injure  the  tympanic  membrane,  and  in  rai-e  cases 
pass  through  it  into  the  tympanum. 

Various  reflex  symptoms  are  often  caused  by  the  presence 
of  foreign  bodies  in  the  ears;  some  of  them  take  an  acute  and 
others  a  chronic  foimi,  and  those  belonging  to  the  first  of  these 
categories  are  sometimes  intermittent  and  sometimes  continuous. 
Among  the  acute  reflex  symptoms  may  be  mentioned  laryngeal 
irritation  and  violent  cough,  nausea  and  vomiting;  and  in  one 
recorded  ca8e,t  rigoi-s,  followed  by  febrile  attacks,  were  due  to 
the  presence  of  a  foreign  body  in  the  ear.  Reflex  symptoms.^ 
chronic  in  their  duration,  have  been  noticed  in  the  fonn 
of  contractions  of  the  limbs,  paralysis,  dizziness,  disordered 
equilibrium,  epileptiform  attacks,  convulsions,  and  spasmodic  dys- 
phagia. Hyperaesthesia  and  anaesthesia  ai'e  of  less  common 
occurrence.  Salivation  has  been  known  to  occur  as  a  result  of 
retention  of  a  phig  of  cotton-wool  for  several  years;  it  ceiised 
after  removal  of  the  plug.  Disorder  of  the  cerebral  functions 
has  been  found  to  depend  upon  the  presence  of  a  foreign  body 
in  the  ear.  Thus,  in  the  case  of  a  schoolmaster,  both  of  whose 
ears   were   plugged   up   with    ceiniminous   seci-etion,    there   were 

*  In  one  case,  two  apple-seeds  bad  remained  in  the  ear  for  forty  years — 
Archives  of  Otology^  vol.  xviii.  p.  194 ;  see  also  vol.  xx.  pp.  218,  888.  In  another 
case,  a  pea  was  said  to  have  been  retained  in  the  meatus  for  twenty-one  years 
{Lancet,  1894,  June  10). 

t  Berlin.  Klin,  Woch,,  April  10,  1876. 

X  Archives  of  Otology,  vol.  xiii.  p.  208. 
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such  severe  attacks  of  mental  confusion,  that  he  was  ofttMi 
compelled  to  cut  short  the  lessons  he  was  giving.  The  sym- 
ptom disappeared  after  removal  of  the  plugs.  The  absence  of 
giddiness  and  of  noises  in  the  ears  was  a  notable  feature  in  this 
case.  Whatever  form  the  symptoms  may  take,  they  are  wont 
to  subside  after  the  foreign  body  has  been  removed. 

In  the  majority  of  patients  brought  to  the  surgeon  with 
foreign  bodies  in  the  ear,  the  symptoms  have  been  aggravated 
by  the  attempts  made  to  remove  the  offending  substance**.  The 
latter  are  apt  to  be  pushed  inwards  against,  and  even  through, 
the  membrana  tympani ;  while  the  walls  of  the  meatus  are 
often  lacerated  by  the  instruments  employed.  Hence  swelling, 
bleeding,  and  inflammation  of  the  meatus  are  not  uncjommon. 
If  several  hours  have  elapsed,  the  parts  may  be  so  swollen 
as  to  conceal  the  foreign  body  from  view.  If  the  substance 
has  been  introduced  into  an  ear  already  diseased,  as  in  a  case 
of  purulent  otitis,  the  symptoms  of  the  latter  will  likewise  (»xist. 

The  Diagnosis  of  a  foreign  body  in  the  ear  is  sometimes  cjuite 
easily  made,  and  at  other  times  it  is  very  difficult.  In  young 
children  especially,  inflammatory  swelling  is  soon  set  uj),  and  tht^ 
meatus  becomes  occluded.  If  the  foreign  body  has  been  pushed 
through  the  membrane  into  the  tympanum,  it  may  elude  dis- 
covery for  a  considerable  time,  during  which  serious  miscliief  may 
be  done.  In  some  cases  the  shape  of  the  canal  makes  dtitection 
difficult.  The  anterior  wall  sometimes  bulges  out  considerably, 
so  as  to  hide  from  view  any  substance  lying  against  the  tym- 
panum. After  foreign  bodies  have  remained  for  some  time  in 
the  meatus,  they  generally  become  coated  with  a  layer  of 
cermnen. 

Prognosis. — In  cases  of  foreign  bodies  in  the  ear,  the  protj^/iosu 
is  generally  favourable,  except  when  there  are  complications,  or 
when  the  body  is  situated  deeply  in  the  tympanum,  and  has  set 
up  profuse  suppuration,  or  when  the  pus  is  prevented  from 
escaping,  and  head-symptoms  have  appeared.  Under  such  cir- 
cumstances, the  prognosis  must  be  very  guarded.  The  seriousness 
of  the  case  may  be  due  to  the  rough  and  violent  attempts  at 
removal  of  the  substance,  quite  irrespective  of  its  nature,  and 
cases  of  this  kind,  in  which  fatal  meningitis  or  cerebritis  has 
been  set  up,  are  by  no  means  infrequent. 

In  not  a  few  cases,  foreign  bodies,  especially  smooth  ones, 
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introilnced  into  the  ear,  fall  out  without  causing  pain  or  other 
trouble;  and  in  a  somewhat  numerous  class,  the  substances 
remain  for  years  without  interfering  with  the  patient's  c^omfort  * 
In  1879  a  child  was  brought  to  the  author  on  accomit  of  earache 
of  one  or  two  days'  duration.  On  examination,  a  small  piece  of 
whit-e  substance  was  seen  lying  against  the  membrana  tympani, 
and  on  removing  it  by  syringing  it  was  found  to  be  a  portion  of 
a  shell.  More  than  a  month  previously  the  child  had  been  at 
the  se^-side,  and  played  at  being  partially  buried  in  the  sand. 
The  pain  did  not  return  after  the  piece  of  shell  was  removed. 
Bough-pointed  bodies  are  most  likely  to  cause  irritation  and 
inflammation.  In  a  few  instances  needles  have  been  known  to 
pass  through  the  tympanum  and  Eustachian  tube  into  the  throat, 
whence  they  were  discharged  in  the  act  of  vomiting.  In  still 
rarer  cases,  the  foreign  body  (e.f/.,  an  oat-husk)  has  entered  the 
pharynx  from  the  mouth,  and  passed  through  the  Eustachian 
tube  and  tympanum  into  the  external  auditory  canal. t 

Treatment. — ^The  first  step  is  to  ascertain  whether  a  foreign 
body  is  present,  for  it  is  not  uncommon  for  patients  to  assert  that 
such  is  the  case  when  subsequent  examination  proves  that  they 
are  mistaken.  Serious  injury  has  been  inflicted  in  attempting 
to  remove  foreign  bodies  stated  by  patients  to  be  in  the  meatus, 
but  not  visible  on  inspection.  In  one  such  instance.^  fracture 
of  the  tympanic  plate  of  the  temporal  bone  was  the  I'esult  of 
attempting  to  remove  a  pin  supposed  to  have  jmssed  into  the 
meatus.  In  many  cases,  simple  examination  with  the  naked  eye 
is  suflicient;  but  for  the  detection  of  small  bodies  a  sj>eculum 
will  generally  be  required.  Care  must  be  taken  not  to  push  the 
object  deeper  into  the  ear.  Su])stances  which  have  passed  into 
the  osseous  part  of  the  meatus  are  much  more  difficult  to  extract 
than  those  which  are  situated  in  the  cartilaginous  portion.  Too 
much  gentleness  cannot  be  exercised  in  carrj'ing  out  any  operative 
measure  that  may  be  required,  and  in  all  cases  it  is  essential  that 
the  meatus  should  be  thoroughly  illuminated.  The  instrumental 
extraction  of  a  foreign  bodv'  should  never  lie  attempted  by  an 
unpractised  hand. 

♦  Sec  Hcdingcrs  table  in  Archives  of  Otoloyy,  vol.  xv.  p.  228.  an<l  the  paper* 
already  referred  to  on  p.  242. 

t  Berlin.  Klin.  Woch.,  1878,  S.  728. 
X  Archives  of  Otology y  voL  xiv.  p.  239. 
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When  a  foi'eign  body  is  detected,  injections  of  warm  water 
should  be  employed  to  remove  it.  As  a  strong  current  is 
generally  desirable,  a  powerful  syringe  (holding  three  to  four 
ounces)  should  be  used,  with  a  fine  nozzle,  so  that  the  stream 
can  be  watched  and  accurately  directed  between  the  substanct* 
and  the  wall  of  the  meatus.  Whilst  this  is  being  done  the 
auricle  should  be  drawn  upwards  and  backwards  (in  children 
downwards  and  backwards).  For  heavy  articles — e.f/.,  shot — it  is 
recommended  that,  whilst  the  ear  is  being  syringed,  the  patient's 
head  should  be  placed  in  a  position  to  facilitate  the  foreign 
body  falling  out.  Injections  are  contra-indicated  when  the 
foreign  body  is  cup-shaped  and  the  concavity  presents  itijelf ;  and 
when  there  is  a  perforation  in  the  membrana  tympani,  they  may 
have  to  be  discontinued  on  account  of  the  coughing  produced,  or 
the  loss  of  power  resulting  from  the  escape  of  the  fluid  into  the 
throat  through  the  Eustachian  tube,  or  its  presence  in  the 
tympanum  causing  giddiness. 

When  the  foi'eign  body  is  visible,  but  firmly  resists  all  effbi'ts 
at  extraction  by  means  of  injections,  it  has  been  recommended  to 
adopt  the  following  method : — The  point  of  a  camel-hair  brush  is 
dipped  in  a  strong  solution  of  glue  and  carefully  applied  to  the 
surface  of  the  objeet,  previously  dried.  A  solution  of  mastic  in 
spirit,  or  some  one  of  the  cements  used  for  mending  glass,  would 
probably  be  more  tenacious  than  glue.  The  brush  is  to  be  kept 
in  position  until  the  glue  or  cement  is  dry,  when  the  foreign  body 
can  sometimes  be  drawn  out  with  it. 

In  cases  in  which,  owing  to  previous  attempts  at  extraction, 
the  meatus  is  swollen  and  inflamed,  it  will  be  best  to  adopt 
measures  to  relieve  this  condition  before  attempting  to  remove 
the  foreign  body;  and  except  in  the  case  of  a  substance  which 
will  absorb  moisture  there  is  a  decided  advantage  in  adopting 
thirf  course.  An  ice-bag  should  be  applied  to  the  eai',  and  a 
little  morphine  may  be  injected  hypodermically.  A  warm  ten 
to  twenty  per  cent,  solution  of  cocaine  dropped  into  the  ear 
.is  at  times  desirable.  When  the  swelling  subsides,  the  foreign 
body  is  sometimes  found  to  be  comparatively  loose.  More  active 
measures  are  requisite  when  there  are  symptoms  of  irritation  of 
the  brain,  violent  pain  in  the  head,  rigors,  and  vomiting,  but 
even  these,  as  well  as  the  local  symptoms,  may  often  be  relieved 
by  the  application  of  cold.     In  Mr.  Sheild's  case,  in  whic^h  some 
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iiioIt«ii  lead  fell  into  the  ear  and  became  cloaeij"  iniimctetl,  tl 
meatus  was  filled  with  iiiei-cun.  which,  in  the  course  of  sixti 
liours,  so  corroded  the  lead  and  reduced  its  size  that  the 
was  easily  removed  with  the  syringe- 
Substances  liable  to  swell  under  the  iuflueuce  of  moisture 
apt  to  pi-ove  verj'  troublespme  when  attempts  ai-e  made  to  rem 
them,  and  those  which  possess  this  pi-oiierty  are,  mifortimately, 
often  introduced  into  the  meatus.  Peaa  and  beans  are  the  foreign 
bodies  most  commonly  met  with,  and  when  pushe<l  deejily  into 
the  meatus,  and  swollen  from  imbibition,  they  get  firmly  fixed, 
and  are  very  difficult  to  extract.  Hedinger  recommends  that  oil 
or  glycerine  should  be  used  in  tlie  attempts  to  syringe  out  foreign 
bodies  of  this  class.  If  this  plan  fail,  it  will  be  necessary-  to  use, 
with  the  utmost  gentleueas  and  care,  various  instruments  tor 
their  removal,  such  as  a  small  sharp-))ointed  hook  (Fig.  75).  or 
a  stiff  needle  bent  at.  a  right  angle  near  its  point ;  these  are 
fitte<!  with  appropriate  handles,  When  used,  the  hook  or  needle 
is  to  l>e  passed  along  the  upper  «'all  of  the  meatus,  lietween  it. 
and  the  foreign  body,  until  the  apex  of  the  instrument  is  behind 
the  latter.  It  is  then  to  be  turned  round  so  that  the  point  is 
directed  towards  the  surface  of  the  foreign  body.  By  raising  the 
handle  the  point  is  depressed  and  enters  the  substance  to  be 
extractied :  slight  traction  of  the  handle  may  then  prove  sufficient. 
If  the  foreign  body  be  deeply  placed  in  the  osseous  portion  of 
the  meatus,  it  is  better  to  pass  the  hook  along  the  anterior  and 
inferior  wall;  for  if  it  Iw  jmsse*!  along  the  upper  surface,  there 
is  risk  of  injuring  the  superior  and  posterior  portion  of  the  mem- 
braiia  tynipani.  Two  hooks,  one  on  each  side  of  the  snljstauce 
to  be  removed,  are  sometimes  required.  When  the  handle  of  thi 
instrument  is  circular,  it  is  well  to  have  a  mark  on  it,  such  as 
notch  on  Fig.  75,  to  denote  the  direction  of  the  hook. 

Instruments  with  a  screw  at  the  extremity  are  seldom 
much  use  in  extracting  a  foreign  body  other  than  wool, 
are  liable  to  drive  the  substance  deeper  into  the  ear.  and  the 
Borew  is  apt  to  tear  its  way  out  when  traction  is  made.  The 
screw  (l''ig.  70)  is,  however,  very  useful  in  breaking  u]>  peas, 
beans,  and  similar  soft  substances,  and  enabling  them  to  be 
subsequently  removed  by  syringing  or  by  other  instnimeiit*. 
Forceps  are  not  sei-viceable  for  extracting  round  hanl  txKties 
which   are   firmly    fixetl    in   the   meatus.       If  injections   fail,    a 
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i^hape  of  the  foreign  body,  its  size,  and  especially  its  position  in  the 
meatus,  are  the  points  of  most  importance.  Removal  is  generally 
easy  if  the  body  be  placed  in  the  cartilaginous  portion  of  the 
canal,  and  if  there  be  no  haemorrhage  or  swelling  cauised  by 
attempts  at  extraction.  On  the  other  hand,  difficulties  will  often 
jiresent  themselves  when  the  foreign  body  is  in  the  osseous 
section,  and  firmly  impacted.  In  the  absence  of  any  trouble- 
some symptoms  there  is  no  need  to  expedite  the  extrac*tion  of 
foreign  bodies  from  the  meatus. 

When   extraction   is   impossible,   and    symptoms   of  ceivbral 


Fig.  77. 
Ward  Cousins*  Extractor. 

in-itation  are  developing,  it  is  advisable  to  make  an  incision 
})ehind  the  ear,  and  partially  separate  the  auricle  from  its 
posterior  attachment.  In  children,  the  superior  wall  of  the 
meatus  should  be  detached  from  its  insertion,  and  a  cui'\ed  hook 
should  be  passed  from  above  behind  the  foreign  body.  In  adults, 
it  is  best  to  detach  a  portion  of  the  posterior  and  inferior  wall, 
and  attempts  should  then  be  made  to  remove  the  foreign  body 
with  the  aid  of  hooks,  bent  at  various  angles,  or  suitable  forceps. 
After  removal,  the  parts  should  ]ye  carefully  readjusted  and 
sutures  applied. 
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ACT^CnONS  OF  THE  MEMBRANA  TYMPANI. 

Injuries  of  the  Tympanic  Membrane — Indirect  and  Direct  Causes — 
Symptoms — Subjective  Sensations — Alterations  in  Hearing-Power 
—Objective  Symptoms — Rupture  of  the  Membrane  from  Sudden 
Condensation  of  Air — Dr.  Snell  on  Caisson  Disease— Mechanical 
Injuries — Rupture  of  the  Membrane  by  Cantre-Coup — Prognosis — 
Treatment — Inflammation  of  the  Membrana  Tjrmpani  or  Myringitis 
—Symptoms — Abscesses  in  the  Membrane — Formation  of  Vesicles 
—Diagnosis— Prognosis — Treatment— Chronic  Inflammation  of  the 
Membrana  Tympani— Causes— Symptoms— Course  and  Treatment. 

INJURIES. 

Injuries  of  the  Membrana  Tympani  constitiite  about 

seven  per  1,000  of  aural  affections  in  general,  and  are  therefore 
somewhat  rare.     The  membrane  is  to  a  great  extent  protected  by 
its  position  and   mode  of  attacliment  to  the  surrounding  bone. 
It  may,   however,  be   torn  or   iniptured  as  the  result  either   of 
indirect  or  direct  injury.     Examples  of  the  former  kind  are  (a) 
cases  in  which  the  membrane  is  torn  as  the  result  of  concussion, 
due  to  blows  or  falls ;  and  (h)  those  in  which  the  mischief  is  due 
to  the  effect  of  suddenly  condensed  air,  e,g,,  in  violent  explosions. 
Perhaps,   however,  these   latter  cases   ought  to  be  regarded   as 
examples  of  direct  injury,  the  result  of  an  actual  hloir  from  the 
surrounding  atmosphere.      Forcible  condensation  of  the  air  in  the 
tympanic  cavity  has  been  known  to  cause  rupture  of  the  mem- 
brane.    Thus  the  accident  is  occasionally  due  to  violent  coughing, 
sneezing,  and  blow^ing  of  the  nose,  and  also  to  the  injection  of 
air  by  Politzer's  method  and  by  the  catheter.       Such  a  result, 
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however,  could  scarcely  occur  in  the  absence  of  pathological 
changes  in  the  affected  membrane.  Direct  injuries  are  caused 
by  foreign  bodies  coming  in  contact  with  the  membrane,  by 
chemical  agents,  and  by  fractures  of  the  surrounding  bone.  In 
very  rare  instances,  the  tympanic  membrane  has  been  partially 
destroyed  by  a  bum,  with  persistent  perforation  as  a  result. 
Cases  due  to  unskilful  attempts  to  remove  foreign  bodies  from  the 
meatus  are  by  no  means  uncommon.  In  all  cases  of  injury  from 
violence,  pre-existing  morbid  conditions  of  the  membrane  more 
or  less  affect  the  result.  Perforation  is  not  infrequently  due  to 
intra-tympanic  diseaae.  Thus,  exudations  within  the  cavity  and 
morbid  growths  extending  outwards  are  liable  to  cause  absorption 
of  portions  of  the  membrane.  Lastly,  it  must  not  be  forgotten 
that  the  membrane  is  occasionally  injured  by  bougies,  passed 
along  the  Eustachian  tube. 

Superficial  Injuries,  or  excoriations  involving  only  the  external 
layer,  are  often  caused  by  the  introduction  of  hard,  pointed  bodies 
for  the  purpose  of  cleansing  the  ear  or  relieving  irritation. 
Similar  consequences  are  not  infrequently  caused  by  attempts  to 
remove  foreign  bodies  from  the  meatus.  Owing  to  the  oblique 
position  of  the  membrane,  injuries  of  this  kind  generally  affect 
its  upper  half  and  the  superior  wall  of  the  meatus.  The  sym- 
ptoms are  for  the  most  part  of  a  mild  character,  provided  that 
the  membrane  is  not  torn  through.  Tliei^e  is  more  or  less  pain, 
and  perhaps  a  little  haemorrhage,  which,  however,  soon  subside. 

When  the  membrane  is  completely  divided,  as,  for  example,  by 
falls  upon  pointed  objects,  the  symptoms  are  apt  to  be  severe ; 
they  depend  upon  the  nature  of  the  injury,  the  force  employed, 
and  the  previous  condition  of  the  part.  Laceration  of  a  healthy 
membrana  tympani  causes  sudden  and  ver}^  severe  pain ;  but  if 
tliere  has  been  any  previous  disease,  with  fatty  degeneration  as  a 
consequence,  laceration  may  be  easily  produced  and  cause  little 
pain  to  the  patient.  With  a  membrane  previously  normal,  the 
pain  may  be  so  severe  as  to  cause  faintness  and  even  attacks  of 
syncoi)e,  and  in  hysterical  subjects  convulsions  are  liable  to  occur. 
In  most  cases,  giddiness  is  an  immediate  result  of  the  injury ;  it 
ma^-  be  so  severe  that  the  patient  falls  do^^^l  or  staggers  like  a 
drunken  man.  Nausea  and  vomiting  may  be  superadded;  but 
these  symptoms  pass  off  unless  the  labyrinth  be  involved.  The 
pain  also  soon  subsides  in  the  absence  of  inflammation  of  the 
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membrane  ;  if  it  continue  beyond  a  few  lioure,  complications  may 
be  looked  for. 

SnlgectiYe  SenBations. — In  addition  to  those  already  mentioned, 
various  other  subjective  sensations  are  liable  to  l>e  produced  by 
rupture  of  the  tympanic  membrane,  and  the  hearing-power  is 
cert>ain  to  be  more  or  less  aflfected.  At  the  moment  of  the  occur- 
rence of  the  injury,  a  loud  noise  is  usually  heard,  i*esembling  that 
of  an  explosion  ;  this  generally  lasts  for  a  few  seconds  only, 
though  it  may  be  replaced  by  a  slighter  and  continuous  sensation. 
If  inflammation  be  set  up,  the  sound  will  be  altered  in  character. 
The  loud  noise,  first  heard,  is  due  to  the  rupture  of  the  fibres ;  it 
resembles  that  which  is  caused  when  a  tense  membrane  gives  way. 
The  subsequent  and  continuous  noises  may  be  due  to  several 
causes,  e,g.,  effusion  within  the  tympanum,  liaemorrhage  in  the 
labyrinth,  or  concussion  of  the  auditory  nerve.  Tlie  noises  heai*d 
after  inflammation  has  set  in  are  dependent  upon  the  alterations 
produced  in  the  tympanum.  When  rupture  of  the  membrane 
is  caused  by  condensing  the  air  in  the  cavity  (as  in  employing 
Politzer's  method),  the  crack  can  generally  be  heard  by  the  surgeon. 

Yarious  alterations  in  hearing-power  are  immediate  results  of 
the  injur}';  the  form  they  take  depends  upon  the  nature  of 
this  latter  and  on  the  previous  condition  of  the  membrane. 
Auditory  h}T)er8esthesia  is  an  occasional  result,  sometimes  evinced 
towards  sounds  in  general  and  sometimes  towaixls  special  notes. 
In  the  majority  of  patients,  however,  there  is  marked  diminu- 
tion of  hearing-power,  and  this  rule  obtains  whenever  the  mem- 
brane was  previously  normal.  It  is  rare  for  the  diminution  to 
be  so  great  that  a  watch  can  be  heard  only  when  in  contact 
with  the  auricle.  When  this  symptom  is  present,  lesion  of  the 
internal  ear  may  be  infeiTed  to  exist.  In  all  such  cases  the 
other  ear  should  be  carefully  examined,  in  order  to  compare 
the  hearing-power. 

When  the  injury  has  been  inflicted  upon  a  membrane  altered 
by  disease,  the  effect  upon  the  hearing-power  may  be  of  an 
altogether  different  character.  When  the  membrane  was  pre- 
viouslv  in  a  state  of  abnormal  tension  or  adherent  to  the  walls 
of  the  cavity,  its  condition  may  be  so  changed  by  the  force 
which  caused  the  rupture,  that  temporary  improvement  in  hear- 
ing i)ower  may  actually  result,  though  as  a  matter  of  course 
aggravatipn  of  the  disability  is  only  too  likely  to  occur. 
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Allot IkT  symptom  is  somt-times  noticed  in  mses  < 
of  tile  t_\"rapanic'  membrane ;  the  power  of  iliytinguisliiug  I 
tlirectioii  i^hence  sound  comes  is  iiiipaire*!  or  altogetlier  lost  < 
tile  affected  side.  The  jiower  is  apt  to  be  rest.oi-ed  before  i 
wound  in  the  membrane  id  Itealefl.  Some  palienta  complain  < 
a  sensation  of  fulness  and  pressure  in  the  ear;  these  Hyinptom 
aiv  probably  due  to  effusion  within  the  t3rmpanuni  or  betwe* 
I  lie  layers  of  the  membrane.  Blowing  the  nose  someti 
eaiiaes  a  hissing  sound,  due  to  the  air  whicli  escapes  llii-onj 
the  oj)ening. 

The  Objective  SymptomB  varj-  with  the  cause  and  extent  i 
the  injury.     The  membrane  is  more  or  less  reddened  and  sVk'oHei 
but  when  the  rupture  has  been  caused  by  a  sharp  instrunienti 
only  tile   edges   of  tlie  wound    may  present   these  appearance 
With  regai-d  to  their  seat,  perforatione  due  to  indirect  force  art 
usually  found   in   the   posterior   inferior   quadrant  and   lowar* 
the   central   portion  of   the   membrane;    the   peripheral    pan 
thii-ker  and  more  capable  of  resisting  force  applied  to  it.     Som«i 
times  the  edge  of  the   jwrforation  correepondB  with  that  of  thi 
handle  of  the   malleus,  and   the   margin   of  the  wound 
infi'equeutly  excoriated.     There  Is  seldom  more  than   one  o|)ea< 
ing,  and   it   is   generally  roundish   in   form.     It  varies   in 
between   a  mere   fissure   or  cleft   (which    looks    dark    when   i 
thi-otigh   the  speculum),  and  a  gap   involving   the    greater 
of  the  membrane.     In  rare  cases,  from  two  to  five  perforatioM 
have  been  caused  by  indirect  injuries.     When  the  e<lges 
wound   are   far   apart,  they   are   often   covered   with   coagulate 
blood,  and  this  may  Ije  so  firmly  adhei-ent  as  to  be  very  diflici 
of  removal.     Portions  of  the  membrane  at  some  distance   fro 
the  opening  ai-e  sometimes  covered  with   ecchymosea.     In   som 
case*,  the  layers  of  the  membrane  are  unef|ually  involved  in  1 
injuiT,  and  whenever   a   blunt   Instniment    has   been   used, 
nmrgins  are  apt  to  be  in-egular.     The  amount  of  blood  in  ' 
meatus  depends  upon  the  extent  and  character  of  the  wounj.g 
ill  the  absence  of  complications  there  is  seldom  profuse  hsmoi 
rhage.     When  the  perforation  is  very  large,  it  may  be  poesibi 
to  see  the  mucous  membrane  of  the   tymjianum.     In  all   i 
of  rupture   of  the   tympanic  membrane,   jmnilent   infiammalioi 
of  the  middle  ear  is  likely  to  set  in,  atui  especially  if  the  syr 
lias  l>een  used  to  wash   out  th<^   niealu!-.     Tliere  is  far  leas  ni| 
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ID   the  use  of  the  air-doiiche.  which  may,  if  necessary,  be  eni- 
I  fdoyect  for  diagnosis.     For  this  purpose,  however,  it  ia  bettor  to 

use  a  catheter,  as  by  its  means  the  pressure  of  air  can  be  nioi-e 

eattily  regulat^fi. 

A  punctured  woniid  of  the  tympanic  membrane  may  Iw  roni- 

plioat«(l    by   escape    of   cerebro-spinal    fluid.     Thus,    in    a   uast* 

re|x>rted  by  Professor  Schwartze.*  a  knittiiifj  needle  [Missed 
r  through  the  membrane  in  tlie  region  of  the  etajiea,  and  the 
[  tnjury  was  followed  by  transient  syncope,  vomiting,  no  heemor- 
I  xbtgr*.  Itut  escape  of  cerebro-spinal  fluid  from  the  ear.  This  flow 
I  Iseled  for  eight  days,  and  was  so  profuse  as  to  cause  contiimous 
I  trickling.  The  most  violent  headaclie,  earache,  and  vertigo  at 
[  once  set  in,  and  were  followed  by  other  symptoms  of  cerebral 
'  irritation,  which  lasted  for  four  weeks.  It  wbm  doubtful  whetiier 
r  there  had  been  a  lesion  of  the  labyrinth  from  the  penetration 
L  of  the  needle  into  the  fenestra  oralis,  or  into  some  other  part  of 
f  the  wall.  It  was  also  possible  that  the  cj?rebral  fluid  might  lun-e 
•n  evacuated  through  the  t^gmen  tympani,  after  its  perforation 
I  hy  the  needle,  with  simultaneous  rupture  of  the  mucous  mem- 
f  Imite  and  the  dura  mater.  In  a  case  referred  to  by  Brieger,+ 
I  there  was  free  communication  between  the  vestibule  and  tjin- 
I  ]iAnuiu.  together  with  separation  of  the  anterior  crus  of  the 
[  Rtapes  from  the  foot-plate.  Tiiese  conditions  ivere  discovered 
|K>st-mort^ui    examination    three    years    after    the    injury    to 


Injnnee  involving  rupture  of  the  tymjianic  membrane  are 
mettmes  associate  with  fracture  of  the  ossicles,  especially  of  the 
tnslteu!(,  and  lesions  of  the  deejier  structui-es.  Union  of  the 
fractured  ends  is  the  rule  in  such  cases;  but  the  normal  )K>sitiou 
of  the  part*  is  seldom  preserved. 

Owing  to  its  deep-seated  position,  the  tjnnponic  membrane  is 

leldom  injured  as  a  result  of  concussion  from  falls  or  blows,  unless 

■  IxMie  be  simultaneously  fractiu-ed.      Cases  of  perforation  of 

lir  membrane  are  sometimes  attributed  to  blows  or  shocks;  but 

will  generally  l)e  found  that  some  diseased  condition  of  the 

membrane  has  pn'viously  existed. 

ESbcts   of  Condensed   Air. — Rupture   of   the   membrane    may 
undoubledlv    In-   cautied    bv  sudden  condensation   of  air  in  the 
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(■sternal  itK-aiiis,  produced  either  bv  blow*  upon  ilip  eiir.* 
explosions  of  pimpowder.     Dr.  Barrt  records  a  case  in  wliicli  t 
impact  of  a  tennie  ball  upon  the  tragus  caused  ruptun'  c 
tjinimnic  membrane.     Such  cases  ai-e,  however,  extremely 
and  iu   most  of  the  recorded  instances  there  was  a  histoix 
previous  disease  of  the  membrane.     Grnber*  relates  thecase  ol'« 
officer  who  was  struck  do^vn  at  KSniggriitK  by  the  bursting  of  (j 
shell.     On  recovering  consciousness,  he  became  aware  of  a  loi 
noise  in   the   left  car.     There    was   also   deafness    on    tlial 
moisture  in  the  meatus,  and  escape  of  air  when  he  lilew  Jiis  no* 
A  few    hours    aftenvai'ds    pain    set    in,  and    other    s^iiiptonis 
inflammation.     On   examination,   a   roundish   opening   was   ■ 
covered  in  the  anterior  inferior  segment  of  the  membrane :  tl 
were  no  e^-idences  of  any  previous  disease,  and  the  strnctuivs  ( 
the  other  ear  were    quite    normal.     This    was    the   only   ease   i 
rapture  of  the  membrana  tympani  that  was  repoi-ti-d  during  thiH 
war.  in  which  many  hundreds  of  the  soldiei's  who  were  cnga^ 
doubtless  suffei-ed  from  some  disease  of  the  ears.      Deafnes 
uncommon  among  artillerymen,  but  it  is  only  in  very  ra 
that  peiforations  of  the  membrane  have  been  discovered,  and  th« 
are  more  likely  to  have  been  caused  by  disease  than  by  ex]i]osioiu.^ 
Dr.  Sexton. 5  however,  had  the  opportunity  of  examining  the  ears 
of  eight  men  who  had  been  in  the  vicinity  of  an  exploding  shell. 
In  six  men  the  membrana  tj-mpani  was  found  to  be  niptnred  ;  in 
some,  rather  extensively.     In  all,  there  was  serious  impairment 
of  hearing.     In  the  cases  of  persons  who  have  become  deaf  as  a 
result  of  sudden  condensation  of  air,  the  condition  is  generally  due 
to  lesion  of  the  nervous  stnictm-es.     As  a  result  of  various  morbidlj 
processes,  the  membrane  may  become  coinparati\'ely  fragile, 
will  then  give  way  under  the  operation  of  slight  causes,  as  durioj 
conghing,  straining,  blowing  the  nose  or  sneezing.     In  some  c 
of  this  character,  the  rupture  is  followed  by  the 
pundent  fluid  fi-om  the  meatus,  thus  denionstrat; 
of  disease  in  the  tympanum. 

Dr.  RoosnII  states  that  in  America,  duri 

*  Sec  Bumniftry  of  u  |)a]H'r  by  Dr.  SciLon,  Arc, 
arnl  a  paper  by  Dr.  Treiwl,  Ibid.,  voL  xii.  p.  110. 
t  Manual  of  Di*eaienf  th»  Ear,  p.  2U0. 
t  Lt^rbuch  dtr  OhitnheilknniU.  B.  Sll. 
S  Arfhimi  ^  Utoloim,  voL  xvi.  p.  380. 
I   ZHnuw*  n/ rAe  £ir,  SeTenth  Editiou,  p.  260. 
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only  one  casi'  of  nipliire  of"  the  tympaiiiL-  niemliranf  ocL-m-red  from 
the  explosion  of  artillery.  He  has  also  met  with  one  case  in 
vrhicfa  firing  of  a  pistol  near  the  ear  produced  this  result.  In 
the  explosion  of  d^Tiamile  which  occurred  in  the  Transvaal'  in 
1896,  the  list  of  wounded  included  many  coses  of  "  ruptnreil 
tympanum,  with  heemorrhage  from  the  ears."  The  development 
of  an  enormous  volume  of  gas  produced  an  instantaneous  anti 
terrific  increase  of  pressure.  Lyddite  acts  in  the  same  way,  and 
many  cases  of  mptni-ed  tympanic  membrane  have  probably 
Occnrred    from    shell-explosions    during   the    pi-esent    war. 

Injury  to  the  membrane  is  sometimes  due  to  another  cause, 
viz.,  "the  force  of  condensed  air  found  in  passing  thnmgh  the 
lock  of  a  caisson  used  in  excavating  for  the  foundations  of 
bridges,  or  the  making  of  tunnels  under  rivers."  In  most  of 
such  cases,  however,  the  permeability  of  the  Eustachian  tubes 
had  been  previously  impaired  by  disease.  Tlie  injury  is  cause<l 
by  the  pressure  of  the  condensed  air  upon  the  membrana 
tympani ;  if  the  external  meatus  be  hermetically  plugged,  no 
onpleasant  sensation  is  experienced.  The  nipture  may  be  caused 
directly  by  the  pressm-e;  but  in  another  clasa  of  oases,  congestion 
and  indammation  of  the  membrane  are  the  first  effects,  and 
perforation  ensues  later  on.  If  those  engaged  in  the  work 
adopt  from  time  to  time  Politzer's  or  Valsalva's  methoil  of  in- 
flating the  ears,  all  bad  consec|uencea  will  be  prevented. 

In  an  exhaustive  monograph  Itased  on  cases  observcfl  during 
the  making  of  the  Blackwatl  Tunnel,  Dr.  Hugh  Snellt  has  given 
an  elaborate  account  of  the  various  symptoms,  some  of  which  are 
wry  remarkable  and  are  by  no  means  confined  to  the  ear.  The 
injnries  sustained  by  the  latter  organ  occur  during  the  process 
of  entry  to  the  compi-essed  air.  If,  however,  the  am-al  structures 
l)e  normal,  the  Eustachian  tubes  patent,  and  the  workmen  have 
acquired  the  knack  of  opening  the  tubes  to  allow  the  entrance  of 
additional  air  to  the  middle  ear,  no  inconvenience  is  ex]>eriencwl ; 
and  this  is  the  general  i-ule.  But  if  the  tubes  be  more  or  less 
occluded,  the  tympanic  membrane  will  be  pressed  inwai-ds,  and 
some  amount  of  pain  will  be  felt.  If  this  warning  be  neglected. 
the  i>ain  may  become  excruciating.  "  and  rupture  of  the  drinn  may 
occur;  this  event  may  Imppen  without  any  excessive  pain,  if  the 
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drum  be  less  resisting  than  normally."  Slioiild  the  membrane  be 
uninjured,  the  relative  vacuum  in  the  middle  ear  is  liable  to  act 
as  an  effective  cupping-glass,  and  to  produce  congestion  of  the 
lining  walls  of  that  cavity.  This  may  last  for  several  days  and 
be  accompanied  by  more  or  less  deafness  on  that  side.  Tlie 
congestion  may  also  be  followed  by  actual  inflammation,  with  or 
without  suppuration. 

**  Diminished  acuteness  of  hearing  was  noticed  in  many  of  the 
men  who  had  worked  in  compressed  air  for  a  long  period.  It  is 
probable  that  frequently  recurring  congestion  ultimately  produces 
a  thickening  of  the  lining  of  the  membrana  tjTniMini  and  of  the 
ossicles,  and  consequent  impairment  of  hearing."  Other  symptoms 
sometimes  observed  are  auditory  tinnitus  and  vertigo,  and  such 
cases  more  or  less  closely  resemble  those  of  Meniere's  disease.* 
Besides  the  ear-s}Tnptoms,  the  men  often  complain  of  pain  in  the 
forehead  and  in  the  extremities,  most  often  in  parts  about  the 
knees.  This,  called  by  the  men  "bends,"  is  the  most  conmion 
symptom.  Epigastric  pain,  paralysis,  unconsciousness,  dysphagia, 
epistaxis,  and  liaemoptysis  are  occasionally  noticed. 

The  ear-mischief  can  be  prevented  by  careful  inflation  of  the 
e^rs ;  and  no  man  should  be  allowed  to  enter  the  pressure  when 
there  is  any  pain  or  discomfort  in  those  parts. 

Mechanical  IxgnrieB  to  the  head,  causing  fractui-e  of  the  tem- 
poral bone  and  of  the  base  of  the  skull,  may  of  course  produce 
rupture  of  the  tympanic  membrane.  The  prominent  symptom  of 
such  an  injury  is  haemorrhage  from  the  meatus,  or  more  or  less 
serous  discharge  from  the  ear.  The  membrane  may,  however, 
escape  even  in  severe  fractures  of  the  temporal  l>one,  attended 
by  consideral^le  haemorrhage.  The  latter  sym])tom  is  sometimes 
indicative  of  rupture  of  the  lateral  sinus,  but  the  blood  may 
come  from  the  t}Tn panic  arterj*.  When  the  injury  is  immediately 
followed  by  the  escape  of  clear,  slightly  albuminous  fluid  from 
the  meatus,  there  is  reason  to  suspect  fracture  of  the  petrous 
portion  of  the  temporal  bone,  involving  the  roof  of  the  traipa- 
num,  and  the  osseous  part  of  the  external  meatus,  with  laceration 
of  the  cerebral  membranes  and  ruptui'e  of  the  membrana  tympani. 

*  See  also  summary  of  a  paper  by  Ferdinand  Alt,  in  Archives  of  Otology , 
vol.  XX vi.  p.  81.  Three  cases  are  reported  in  which  symptoms  of  M^ni^re's 
disease  began  half  an  hour  to  two  hours  after  leaving  a  caisson,  where  the  pres- 
sure had  been  equal  to  2*5  atmospheres. 


EUPTURE  OF  THE  MEMBRANA  TYMPANI.  257 

If  the  discharge  first  appear  twenty-four  hours  or  more  after  the 
injury,  it  is  in  all  probability  not  cerebro-spinal  fluid,  but  inflam- 
matory exudation  produced  within  the  tympanum.  In  a  fracture 
involving  the  petrous  portion  of  the  temporal  bone,  and  attended 
by  the  above  symptoms,  paralysis  of  the  muscles  supplied  by  the 
facial  nerve  may  be  expected  to  occur.  Loss  of  taste  on  the  same 
side  of  the  tongue  may  also  result  from  injury  to  the  chorda 
tympani.  Sometimes  the  mastoid  portion  is  involved,  while  the 
base  of  the  skull  escaj)e8.  Thus,  in  a  case  recorded  by  Kirchner,* 
there  was  injury  to  the  tympanic  membrane,  and  consequent 
inflammation  of  the  cavity,  and,  in  addition,  a  fissure  in  the 
osseous  meatus,  extending  into  the  mastoid  portion,  with  subse- 
quent necrosis.  Sinus-thrombosis  is  another  possible  consequence 
of  such  injuries. 

Rupture  of  the  membrana  tympani  on  each  side  is  a  very  rare 
accident,  and  is  generally  accompanied  by  fatal  injuries  of  other 
parts.  In  one  case,  however,  reported  by  Dr.  J.  M.  Ray,t  both 
membranes  were  ruptured  from  a  fall  on  the  head.  Haemorrhage 
from  the  ears  went  on  for  four  days,  and  then  gave  place  to 
a  straw-coloured  fluid.  Notwithstanding  the  serious  character  of 
the  injuries,  the  patient  made  a  good  recovery,  and  was  reported 
"  well "  three  months  after  the  accident. 

Rupture  of  the  membrana  tympani  sometimes  occure  by  cmitre- 
coup — that  is  to  say,  the  injury  to  which  it  is  due  is  inflicted  on 
a  part  of  the  head  at  some  distance  from  the  membrane.  Thus 
fells  on  the  forehead,  viertex,  and  occiput  have  caused  an  injury 
of  this  character.  Such  cases  are  less  common  than  those  in  which 
the  injury  is  on  the  same  side  of  the  head  as  the  blow.  In  one- 
instance  recorded  by  Dr.  C.  Williams,^  of  Minnesota,  the  injury 
consisted  of  fracture  of  the  left  external  auditory  canal  andl 
rupture  of  the  membrana  tympani.  The  patient,  a  man  aged 
thirty-seven,  had  fallen  backwards  on  a  slippery  path,  and 
struck  the  back  of  his  head  against  the  ice  with  such  force  as 
to  produce  unconsciousness,  which  lasted  for  some  time.  That 
the  back  of  his  head  was  the  part  struck  was  shown  by  the 
fact  that  the  corresponding  portion  of  "his  stifi*  felt  hat  was 
broken  ofi*  and  lay  under  his  head."     In  a  case  under  the  care 

*  Arch.f.  Ohrenheilkunde,  Bd.  xix.  S.  261. 
t  Archireit  of  Otoloyy^  vol.  xv.  p.  192. 
X  Ibid.y  vol.  xiii.  p.  157. 
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of  Dr.  Eitelberg,*  of  Vienna,  after  a  fall  down  some  steps,  the 
greater  part  of  the  tympanic  membrane  on  the  right  side  became 
detached  and  came  away.  Two  months  later,  the  loss  of  substance 
nvas  entirely  replaced. 

Prognosis. — In  rupture  or  traumatic  perforation  of  the  mem- 
brana  tympani,  the  prognosis  depends  upon  the  nature  of  the 
injury,  the  presence  of  complications,  and  the  previous  condition 
of  the  ear.  In  many  cases,  ruptures  of  the  membrane,  due  to 
traumatic  causes,  heal  up  in  a  few  days,  the  process  being  effected 
either  by  adhesion  of  the  margins  of  the  wound,  or  by  the 
-development  of  membranous  tissue  between  them.  The  hearing- 
ipower  is  but  little,  if  at  all  impaired.  Ecchymoses  of  the  mem- 
brane are  apt  to  change  their  position  in  the  course  of  time, 
and  to  pass  towards  the  periphery.  In  their  later  stages,  they 
are  often  found  at  the  upper  and  posterior  part,  and  project 
slightly  from  the  surface.  Sometimes  yellow  spots  remain,  due 
to  metamorphosis  of  the  haemoglobin.  The  subjective  sensations 
generally  pass  away  after  the  perforation  has  closed. 

When  the  injury  has  affected  the  labyrinth,  the  prognosis 
must  be  guarded.  Restoration  of  the  hearing-power  is  likely  to 
be  incomplete.  In  the  presence  of  such  complications  as  injuries 
to  the  osseous  walls,  dislocation  or  fracture  of  the  ossicles, 
complete  recovery  is  not  to  be  expected ;  the  hearing-power  is 
certain  tojbe  seriously  impaired,  if  not  altogether  lost.  Purulent 
inflammation  of  the  middle  ear  sometimes  results  from  injuries 
to  the  membrana  tympani.  It  is  not  infrequently  caused  by  the 
injudicious  treatment  of  such  cases.  The  symptoms  of  such  'a 
complication  are  increase  of  pain  in  and  about  the  ear,  elevation 
of  temperature,  and  marked  hyperaemia  of  the  membrane.  The 
opening  becomes  larger,  and  more  or  less  purulent  secretion 
escapes.  In  unfavourable  cases,  portions  of  the  membrane  are 
destroyed,  granulations  or  polypi  form,  and  the  process  becomes 
one  of  chronic  suppuration  of  the  middle  ear,  with  all  its 
dangers. 

In  complicated  cases,  the  tuning-fork  sometimes  aids  in 
determining  the  extent  of  the  injury.  If  the  bone-conduction 
on  the  affected  side  be  better  tlian  conduction  through  the  air, 
injury  to  the  labyrinth  may  be  excluded. 

The  general  health  of  the  patient  will  influence  the  prognosis. 

*  Archives  of  Otohgy,  vol.  xix.  p.  12. 
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In  tuberculous  subjects,  healing  of  a  perforation  is  often  very 
incomplete. 

Treatment — As  a  general  rule,  slight  injuries  to  the  tympanic 
membrane  quickly  become  healed.  All  that  is  necessary  is  to 
introduce  into  the  meatus  a  small  plug  of  cotton-wool  carrj'ing 
a  little  carbolised  oil,  and  to  apply  a  bandage  so  as  to  protect  the 
ear.  Simple  ruptures  of  the  membrane  require  similar  treatment. 
The  patient  should  be  kept  quiet,  and  should  avoid  doing  any- 
thing likely  to  cause  cerebral  congestion.  Forcible  sneezing  and 
blowing  the  nose  violently  are  certain  to  interfere  with  the 
healing  process.  The  desire  to  sneeze  may  sometimes  be  checked 
by  rubbing  the  bridge  of  the  nose  with  the  finger.  Any  little 
masses  of  coagulated  blood  and  foreign  bodies  in  the  meatus 
should  be  carefully  removed  with  the  forceps  or  scoop,  and  the 
parts  should  be  cleansed  with  a  little  cotton-wool  attached  to  a 
probe  ;  the  instillation  of  fluids  and  syringing  are  never  advisable. 
Such  procedures  are  only  too  likely  to  cause  severe  inflammation 
of  the  membrane  and  tym]ianum.  If  there  be  severe  pain  in 
the  ear,  and  hyperaemia  of  the  membrane,  a  few  leeches  may  be 
applied  with  advantage  either  over  the  mastoid  process  or  in  front 
of  the  tragus.  Cold  applications  are  also  likely  to  be  serviceable. 
After  all  active  symptoms  have  subsided,  if  the  discharge  from 
the  ear  be<3ome  sero-purulent,  warm  antiseptic  solutions  should 
be  cautiously  tried.  Other  details  will  be  found  in  the  chapter 
on  Chronic  Suppuration  of  the  Middle  Ear. 


INFLAMM.\TION  OF  THE  MEMBRANA  TYMPANI— 

MYRINGITIS. 

Primary  acute  inflammation  of  the  membrana  tympani  very 
seldom  occurs;  but  the  membrane  is  liable  to  be  implicated  in 
various  inflammatory  processes  of  the  external  and  middle  ear. 
The  majority  of  cases  of  acute  myringitis  are  of  a  secondaiT 
character.  Inflammation  of  the  meatus,  due  to  fungi,  is  apt  to 
spread  to  the  membrane,  with  perforation  as  an  occasional  result 
in  neglected  cases. 

Primary  acute  myringitis  is  almost  invariably  confined  to 
one  ear,  and  follows  directly  upon  some  form  of  injury.  The 
most  common  causes  of  this  character  are:   foreign  bodies,  the 
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application  of  irritating  or  caustic  fluids,  and  exposure  to  cold. 
Mr.  Field  believes  that  inflammation  of  the  membrane,  with  sub- 
sequent perforation,  may  be  caused  by  the  action  of  sea-water, 
and  that  the  attack  is  really  due  to  micro-organisms  contained  in 
the  fluid,  which  is  often  contaminated  by  sewage. 

Symptoms. — In  acute  cases,  especially  when  due  to  direct 
injurj",  the  first  symptom  is  more  or  less  severe  pain,  of  a  pricking 
or  tearing  character,  which  increases  in  intensity,  and  subsides 
with  the  appearance  of  a  serous  discharge.  The  patient  also 
complains  of  a  feeling  of  pressure  and  fulness  in  the  ear,  and  ot 
noises  of  various  kinds,  often  of  a  pulsating  character.  Hearing- 
power  is  somewhat  lessened.  More  or  less  fever  is  generally 
present,  and  delirium  may  occur  in  young  subjects.  The  pain 
and  the  other  sjTiiptoms  are  usually  worse  at  night. 

The  Objective  Symptoms  depend  upon  the  exciting  cause  and 
the  degree  of  inflammation,  and  likewise  upon  the  previous  con- 
dition of  the  membrane.  In  most  cases  the  membrane  is  not 
uniformly  afiected ;  but  the  signs  of  inflammation  are  especially 
marked  in  the  upper  portion  and  along  the  handle  of  the  malleus. 
The  principal  changes  occur  in  the  ext-enial  layer  of  the  mem- 
brane, which  becomes  hyperaemic  and  yellowish-red  in  colour ; 
these  appearances  commencing  near  the  handle  of  the  malleus, 
and  gradually  becoming  diffiised  over  the  whole  surface.  In  a 
subsequent  stage,  which  rapidly  supervenes,  the  membrane, 
especially  in  its  upper  part,  becomes  opaque  and  much  swollen, 
so  that  it  projects  into  the  canal.  The  handle  of  the  malleus  is 
no  longer  distinguishable,  being  covered  up  by  the  infiltrated 
tissue;  its  position  is  marked  by  injected  vessels.  Beneath  the 
epidermis,  more  or  less  sero-pui*ulent  fluid  is  exuded,  and  some- 
times vesicles  are  distinguishable.  During  the  further  progress 
of  the  case,  separation  of  the  epidermis  is  a  marked  feature,  and 
the  exudation  becomes  more  copious  and  purulent.  The  deep 
portion  of  the  external  meatus  is  reddened  and  swollen,  some- 
times to  such  a  degree  as  to  obliterate  the  periphery  of  the 
membrane,  which  may  be  still  further  covered  up  by  accumulated 
secretion. 

In  the  subsequent  coarse  of  the  disease,  after  detachment  of  the 
epithelium,  the  exudation  gradually  diminishes  in  quantity,  and 
the  swelling  subsides.  Some  weeks,  however,  pass  before  the 
signs  of  inflammation  eventually  disappear.     The  redness  becomes 
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less  and  less  marked,  and  the  normal  translueency  and  lustre  of 
the  membrane  are  gradually  restored,  unless  fatty  degeneration 
or  partial  calcification  has  occurred. 

AbsC6SS6S  in  the  Membrane. — In  rare  instances,  instead 
of  exudation  beneath  the  epidermis,  abscesses  form  in  the  sub- 
stance of  the  membrane.  Such  formation  is  most  often  seen  in 
the  early  stages  of  middle-ear  inflammation.  In  those  cases  in 
which  vesicles  and  dbscesses  are  developed  without  obvious  cause, 
they  may  possibly  be  dependent  upon  irritation  of  nerve-centres, 
and  thus  resemble  herpetic  eruptions.  Their  formation  is 
attended  by  more  or  less  severe  pain ;  but  the  subjective  sensa- 
tions and  loss  of  hearing-power  are  for  the  most  part  slight. 
Such  abscesses  are  generally  found  in  the  posterior  superior 
quadrant,  and  extend  from  the  membrane  to  the  wall  of  the 
meatus.  They  contain  clear  yellowish  exudation ;  are  more  or 
less  rounded  in  form,  and  are  surrounded  by  a  reddened  margin 
in  which  enlarged  vessels  are  distinctly  visible.  They  usually 
burst  externally,  leaving  small,  flat,  yellowish-i*ed  ulcers,  which 
have  a  tendency  to  i)erf orate  the  membrane.  Sometimes,  however, 
the  contents  of  the  abscess  become  absorbed,  and  the  process 
comes  to  an  end  with  the  detachment  of  a  yellowish  crust. 
Partial  calcification  is  sometimes  obsen-ed,  and  one  or  more 
whitish  chalk-like  patches  are  seen  on  the  membrane.  Such  a 
residt  is  not  infrequent  in  the  case  of  abscesses  of  the  membrane 
connected  with  acute  middle-ear  inflammation.  The  deposition  of 
tubercle  sometimes  leads  to  the  formation  of  abscesses,  with 
perforation  as  a  consequence. 

Formation  of  Vesicles. — Acute  inflammation  of  the 
tympanic  membrane  occasionally  gives  rise  to  other  changes 
than  those  already  noticed.  In  one  variety  described  by  Politzer* 
as  myringitis  buUosa,  in  addition  to  increased  vascularity  near  the 
handle  of  the  malleus,  and  scattered  ecchymosed  patches,  one  or 
more  transparent  vesicles,  as  large  as  hemp-seeds,  pearly  white  in 
colour,  and  filled  with  serous  fluid,  appear  on  the  surface.  These 
vesicles  either  burst,  or  disappear  owing  to  the  absorption  of  their 
contents. 

In  another  form,  which  has  of  late  been  somewhat  frequently 
observed  in  connection  with  influenza,t  ecchymosed  patches  are 

•  Lehrhvch  der  Ohrtmheilhinde,  II.  Aufl.  S.  192. 

f  Gniber,  Allgcni,  Wiener  Med,  Zeitunffy  1890,  No.  10. 
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accompanied  by  the  development  of  bluish-black,  tense  vesicles, 
containing  blood,  which  are  apt  to  extend  to  the  wall  of  the 
meatus  and  to  bleed  very  freely  on  bursting.  Their  development 
is  accompanied  by  very  severe  pain.  The  origination  of  these 
vesicles  is  attributed  to  capillary  thrombosis,  said  to  be  due  to 
a  peculiar  micro-organism  found  in  the  blood  of  influenza 
patients. 

Diagnosis. — The  diagnosis  of  acute  inflammation  of  the  mem- 
brana  tympani  is  seldom  difficult;  the  complaint  may,  however, 
be  confounded  with  acute  middle-ear  inflammation.  In  ni^-rin- 
gitis,  the  impairment  of  hearing  is  slight  in  comparison  with 
the  objective  appearances ;  the  air-douche  causes  pain,  but  no 
abnormal  sound  on  auscultation.  The  pain  is  relieved  by  pressing 
the  finger  gently  into  the  ear.  When  abscess  exists,  it  may  be 
detected  with  the  probe ;  its  surface  will  be  found  to  pit  on 
pressure.  It  must  be  remembered  that  acute  inflammation  of  the 
tympanic  membrane  is  very  seldom  of  primary  origin,  whereas  it 
frequently  accompanies  acute  suppuration  of  the  middle  ear. 

Prognosis. — The  prognosis  in  cases  due  to  injury  varies  with 
the  degree  of  the  inflammation  and  the  general  condition  of  the 
patient.  If  the  injury  be  slight  and  the  patient's  health  good, 
recovery  within  a  few  days  is  the  general  rule.  If,  however, 
there  be  an}-  constitutional  dyscrasia,  e.</.,  tuberculosis,  the 
complaint  may  prove  very  obstinate  and  tedious. 

In  severe  cases,  perforation  is  not  uncommon,  and  this  when 
not  caused  by  the  injury  may  be  due  to  a  gradual  process  of 
absorption  or  to  ulceration,  and  openings  may  take  place  at  one 
or  more  spots.  Abscesses  formed  in  the  membrane  generally 
burst  externally,  but  the  pus  may  break  through  into  the 
tympanum  as  well,  with  a  large  perforation  as  the  result.  In 
other  cases,  a  different  course  may  be  noticed ;  the  pus  becomes 
partly  absorbed,  and  in  process  of  time  is  converted  into  a  cal- 
careous mass.  Atrophy  of  the  membrane  is  a  common  result  of 
inflammation ;  but  in  some  cases,  thickening  or  hypertrophy 
remains  behind. 

Treatment. — Careful  treatment  is  required  not  only  to  relieve 
pain,  but  to  prevent  injurious  consequences.  The  first  step  is  to 
protect  the  meatus  and  membrane  by  the  introduction  of  a  plug 
of  cotton-wool.  Injections  of  any  kind  are  not  to  be  recom- 
mended,  inasmuch  as   they   are   liable   to  act  as   irritants  and 
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increase  the  hyperaamia.  For  the  relief  of  the  latter,  several 
leeches  should  be  applied  below  the  ear  and  over  the  mastoid 
process.  In  severe  cases  a  small  bladder  of  powdered  ice  may 
be  placed  over  the  ear,  care  being  taken  to  prevent  water  from 
trickling  into  the  meatus.  H  the  leeches  fail  to  relieve  the  pain 
and  hyperaemia,  it  is  w^ell  to  try  the  effect  of  a  few  superficial 
incisions  through  the  integument  of  the  deep  part  of  the  meatus, 
as  recommended  by  Gruber.  These  should  be  about  |-inch 
long,  and  parallel  to  the  margin  of  the  membrane,  so  as  to 
divide  some  of  its  blood-vessels.  The  bowels  must  be  relieved 
by  means  of  saline  purgatives.  If  the  pain  prove  very  severe, 
lukewarm  water  containing  anodynes  in  solution  may  be  dropped 
into  the  ear ;  of  these,  cocaine  is  the  most  efficacious,  used  in  the 
form  of  a  10 — 20  per  cent,  solution.  When  an  abscess  has  formed 
in  the  membrane,  it  should  be  opened  as  soon  as  possible  with 
a  myringotome. 

As  the  acute  inflammation  subsides,  serous  fluid  escapes  from 
the  ear,  and  the  pain  is  much  mitigated.  The  meatus  may  then 
be  syringed  out  thrice  daily  with  a  3  per  cent,  solution  of  boric 
acid,  after  which  a  plug  of  cotton-wool  charged  with  perchloride 
of  mercury  is  to  be  introduced.  The  ear  should  be  carefully 
examined  in  order  to  see  whether  perforation  exists.  This  may 
be  difficult  to  detect  at  first,  inasmuch  as  the  swollen  and  softened 
state  of  the  membrane  prevents  an  aperture  from  gaping.  The 
best  evidence  is  obtained  by  employing  Politzer's  method,  or 
the  Eustachian  catheter.  If  a  perforation  exist,  the  air  passing 
through  it  will  give  rise  to  a  blowing,  v/histling  sound. 

Another  sign  of  perforation  is  to  be  found  in  the  discharge 
from  the  ear.  When  the  tympanic  mucous  membrane  is  involved,, 
the  matters  discharged  will  be  mucous  in  character,  and  hence  if 
after  the  use  of  the  syringe  threads  of  mucus  are  found  in  the 
fluid,  the  existence  of  a  perforation  may  be  inferred.  Later  on 
the  secretion  becomes  purulent  in  character.  As  a  matter  of 
course,  involvement  of  the  tympanum  lengthens  the  duration  of 
the  case,  and  influences  the  prognosis.  Adhesions  of  the  sound- 
conducting  parts  are  certain  to  take  place,  with  more  or  lesa 
impairment  of  hearing  as  a  necessary  consequence. 
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CHRONIC  INFLAMMATION  OF  THE  MEMBRANA  TYMPANI— 

CHRONIC  MYRINGITIS. 

Chronic  inflammation  of  the  membrana  tympani  is  generally 
the  result  of  an  acute  attack,  and  may  continue  for  weeks  or  even 
for  njonths.  It  is,  however,  but  rarely  an  independent  affection ; 
in  most  cases  it  occurs  in  connection  with  inflammation  of  the 
middle  ear  or  of  the  meatus.  Even  if  the  morbid  process  com- 
mence in  the  membrane,  perforation  is  the  ordinary  result  in 
cluronic  cases,  with  subsequent  implication  of  the  tympanic  cavity. 
When  both  parts  are  involved,  it  jnay  be  impossible  to  determine 
the  course  and  starting-point  of  the  disorder. 

The  SymptomB  of  chronic  myringitis  are  less  marked  than 
those  of  the  acute  disorder.  Tliey  consist  of  noises  in  the  ears,  a 
sensation  of  fulness  and  pressure,  more  or  less  deafness,  with 
itching  or  sharp  pricking  pain  from  time  to  time.  The  discharge 
from  the  ear  is  muco-punilent  and  variable  in  quantity,  being 
sometimes  very  abundant,  and  sometimes  very  scanty.  On 
examining  the  meatus,  the  deeper  parts  are  seen  to  be  swollen, 
red,  and  covered  with  epithelial  debris.  The  membrane  itself  is 
grey  or  greyish  yellow,  thickened,  and  devoid  of  transparency ; 
the  short  process  and  the  handle  of  the  malleus  are  indistinguish- 
able. The  surface  of  the  membrane  may  be  covered  by  exudation 
in  the  form  of  crusts.  Ulcers  and  granulations  are  sometimes 
present,  and  the  latter,  in  the  course  of  time,  may  attain  the 
size  of  a  pea,  and  project  like  a  polypus  into  the  meatus ; 
their  presence  does  not  necessarily  indicate  perforation  of  the 
membrane.  Ulceration  of  the  membrane  is  sometimes  due  to 
syphilis. 

Chronic  myringitis  is  not  always  associated  with  purulent 
discharge  from  the  meatus.  When  the  membrana  propria  is 
especially  involved,  increase  of  the  connective  tissue  is  the  general 
result.  This  produces  thickening  and  rigidity  of  the  membrane, 
with  considerable  impairment  of  its  functions. 

A  villous  condition  of  the  membrane  has  been  noticed,  as  a 
result  of  chronic  inflammation.  Small  projecting  growths  of 
connective  tissue,  inclosing  a  capillary  loop,  and  covered  with 
pavement  epithelium,  occupied  the  surface  of  the  membrane, 
while  the  membrana  propria  was  much  thickened.  *     Such  villous 

♦  ArcK  f,  OhTcnheilkunde,  Bd.  V.  8.  250. 
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growths  resemble  mucons  polypi;  in  some  cases  the  adjoininir 
put  of  the  meatus  has  been  found  similarly  coveivd.  In  all 
these  forms  of  chronic  inflammation,  the  whole  membrane  mav 
be  aflfeeted.  or  only  certain  portions  thereof,  leaving  intermeiliate 


Omnse  of  fhe  INsease. — Chronic  inflammation  of  the  mem- 
brana  tympani  rans  a  very  tedious  course,  and  rarely  ends  ui 
complete  reooyery :  thickening,  opacity,  and  calcareous  deposits 
often  remain,  and  in  other  cases  there  is  atrophy  with  perforation. 
The  chronic  stage  which  often  follows  acute  inflammation  is 
sometimes  characterised  by  oft-repeated  desquamation  of  the 
epidermic  layer.  In  such  cases  the  discharge  mainly  consists  of 
thick  yellowish-white  flakes  of  epithelium,  with  a  little  purulent 
fluid.  The  membrane  is  covered  with  epithelial  scales,  and 
sometimes  dotted  over  by  minute  granulations. 

Treatmenl — ^In  comparatively  slight  cases  the  meatus  should 
be  carefully  syringed  in  order  to  remove  purulent  secretion  and 
epithelial  debris,  both  of  wliich  irritate  the  (larts.  and  maintain 
the  hfperaemic  condition.     After  syringing  and  careful  drj-ing. 
powdered  boric  acid  may  be  applied  by  means  of  an  insu£9ator. 
If  this  prove  insufficient.,  recourse   may  be   had   to  solutions  of 
zinc  sulphate  (gr.  iij.  to  ^.),  of  which  a  few  drops  warmed  may 
be  poured  into  the  ear  once  daily.      A  solution  of  acetate  of  lead, 
of  similar  strength,  may  also   be  tried.      In   the  desquamative 
form,  the  crusts  should  be  softened  by  dropping  in  a  solution  of 
carbonate  of  sodium  (1  to  5  each  of  glycerine  and  water).     The 
ear  is  then   to  be   syringed,   after   which   astringents  (zinc   or 
lead)  will  prove  useful.     In  very  obstinate  cases,  a  2  ]>er  cent, 
solution  of  nitrate  of  silver  may  be  used  with  advantage.      When 
granulations  and  ulcers  exist  on  the  membrane,  they  should  be 
touched  with  a  solution  of  chromic  acid,  or  with  solid  nitrate 
of  silver,  or  ^ith  its  solution  (10  per  cent.)  applied  by  means  of 
a  brush,  or  absorbent  wool  twisted  on  to  the  end  of  a  pix)be.      It 
is  well  to  syringe  the  ear  after  applying  the  caustic,  which  may  be 
repeated   everj'   third  or  fourth   day.      For  the   destruction   of 
granulations,  a  solution  of  chromic  acid  will  generally  be  found 
more  efficacious  than  the  nitrate  of  silver;  it  is  to  be  carefully 
applied  on  a  chromic  acid  carrier  or  wool  every  three  or  four 
days.      It  is  very  seldom  necessary  to  use  the  galvano-cautery  for 
the   destruction    of   granulations  ;    but   Politzer   recommends   a 
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simple  platinum  point,  and  that  each  cauterisation  should  last 
only  two  or  three  seconds ;  the  circuit  is  to  be  closed  when  the 
growth  is  touched  by  the  electrode,  which  must  be  withdrawn 
after  each  application.  The  pain  caused  may  be  somewhat 
lessened  by  the  previous  application  of  a  5 — 20  per  cent,  solution 
of  cocaine. 

Various  conditions  of  the  tympanic  membrane,  associated 
with  middle-ear  suppuration,  will  be  described  in  subsequent 
chapters. 


2rJ7 


CHAPTER   XXI. 

DISEASES  OF  THE  XOSE,  PH-\B\:S'X,  AXl»  XA.SO-PH-U:^"XX, 
CONXECTED  VnTTl  DISEASES  MF  THE  JIIliDLE  EAR. 


loflnenoe  of  Diseases  of  Xose  and  Xaso-Fharmx  on  Condition  of  Ttiu- 
paniun — ^Acnte  Xasal  Catarrh — Caas<s  and  Symptoms — Extension 
to  Eustachian  Tabes — CJbjectiTe  Appearancies — ^Treatment — Chronic 
Catarrh  of  the  Xaso-Fhaiynx — Causes  and  Anatomioal  Appearances 
— Condition  of  the  Mucous  Membrane — ^The  Secretions — Symptoms 
Caused  bj  Swelling  of  the  Mucous  Membrane — Nervous  Disorders — 
Coarse  and  Changes  sometimes  produced  in  Mucous  Membrane — > 
UlceratiTe  Processes — Connection  between  Chronic  Xaso-Pharvn- 
geal  Catarrh  and  Aural  Diseases — Treatment — Local  Applications — 
The  Xasal  Douche — ^The  Syringe — Politzer's  Method  of  Applying 
Solutions  to  the  Xares — Use  of  the  Spray-Apparatus — Inhalation — 
Ointments — Caustics  in  Solution — Insufflation  of  Fine  Powders — 
Xasal  Bougies — The  Galvano-Cautery — Chemical  Caustics — Treat- 
ment of  Ozaena — Treatment  of  Enlargement  of  Posterior  Extremity 
of  Inferior  Turbinated  Body — Treatment  of  Xasal  Polypus — Treat- 
ment of  Enlarged  Tonsils — Granular  Pharyngitis — Morbid  Growths 
in  the  Xaso-Pharynx  and  their  Treatment — UemoYal  of  Tip  of  Uvula 
— Measures  for  Restoring  the  Functions  of  the  Muscles  of  the  Tubes 
— Adenoid  Growths — ^The  Pharyngeal  Tonsil— Literature  on  the 
Subject  of  Adenoid  Grovrths — Their  Anatomical  Structure— Etiology 
— Symptoms,  Subjective  and  Objective — Disorders  of  Middle  Ear 
Resulting  from  these  Growths — Methods  of  Examination — Digital 
Examination — Inspection  with  the  Mirror — Diagnosis— Treatment 
— General  Anaesthesia  in  Xasal  and  Xaso-Pharyngeal  Oi)erations — 
Cases  necessitating  General  Anaesthesia  —  Preparation  of  the 
Patient — Selection  of  the  Antesthetic- Posture  of  the  Patient — 
Administration  of  the  Anaesthetic  —  Additional  Appliances  — 
Management  of  the  Patient  after  the  Administration — Method  of 
Ilemoving  Adenoid  Growths. 

Owing  to  the  anatomical  relations  of  the  parts  and  the  manner 
in  which  they  are  connected  by  means  of  the  Eustachian  tulnis, 
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diseases  of  the  nose  and  naso-pharynx  are  in  many  cases  tlie 
starting-points  of  disorders  of  the  tympanum,  and  they  exercise  a 
very  decided  influence  upon  the  course  and  t'Cmiination  of  the 
latter  complaints.  Thus,  catarrh  of  the  naso-pharynx  may  extend 
through  the  Eustachian  tube,  and  produce  a  similar  condition, 
and  possibly  one  of  greater  severity,  in  the  middle  ear.  More- 
over, when  there  is  no  extension  of  the  original  process  beyond 
the  Eustachian  tube,  the  obstruction  may  prevent  the  proper 
interchange  of  air  in  the  tympanic  cavity,  with  catarrhal  and 
other  changes  as  probable  results.  Any  condition  which  seriously 
interferes  with  nasal  respiration  tends  to  produce  injurious  eiOfects 
in  the  tympanic  cavities. 

A  knowledge  of  nasal  and  naso-pharyngeal  disordei*s  is  there- 
fore necessary  for  the  treatment  of  aural  afiections,  and  the  present 
chapter  will  be  devoted  to  a  consideration  of  such  diseases  as  are 
closely  connected  with  the  subject  of  this  work. 

The  methods  of  examining  the  nose  and  naso-pharjTix  by 
anterior  and  posterior  rhinoscopy  have  been  already  described  (see 
p.  107  et  seq.).  Digital  examination  may  be  necessary  for  the 
purpose  of  discovering  the  existence  and  extent  of  adenoid 
growths,  a  fruitful  source  of  middle-ear  disease. 

The  affections  of  the  nose  which  require  description  are: 
acute  and  clironic  nasal  catarrh,  morbid  growths  of  various  kinds, 
and  adenoid  gro\^1:hs. 

Acute  Nasal  Catarrh. — ^This  well-known  complaint  is 
generally  attributed  to  catching  cold;  it  is  most  common  when 
the  temperature  exhibits  sudden  changes,  and  sometimes  prevails 
as  an  epidemic.  Nasal  catarrh  often  attacks  in  succession  several 
members  of  one  family,  and  in  such  instances  it  is  highly  pro- 
bable that  micro-organisms  (streptococci)  play  an  important  part 
in  causation.  Such  organisms  are  often  to  be  found  in  the  naso- 
pharynx, where  they  appear  to  cause  no  disturbance  so  long  as 
the  tissues  are  in  a  normal  condition.  When,  however,  local 
disorder  of  circulation  is  set  up  as  a  result  of  cold  and  damp,  the 
micro-organisms  are  capable  of  exerting  a  specific  influence. 
Some  persons  are  especially  liable  to  nasal  catarrh,  while  others 
are  seldom  afi*ected.  Sometimes  the  cause  is  purely  local ;  thus, 
ulcers  in  the  nose,  foreign  bodies  and  tumours  of  various  kinds, 
are  apt  to  cause  catan*h,  and  in  the  same  category  must  be  placed 
those  cases   in  which   the  symptoms   are   due   to  inhalat-ion  of 


ACUTE  NASAL  CATARRH.  269 

powdered  ipecacuanha,  and  of  the  pollen  of  various  grasses. 
Iodine  taken  internally  often  causes  nasal  catarrh,  and  the  same 
symptom  is  frequently  observed  in  connection  A\dth  acute  and 
chronic  infectious  disorders. 

Symptoms. — ^These  are  so  well  known  as  scarcely  to  require 
description.  In  severe  cases  there  are  generally  febrile  symptoms 
accompanied  by  headache,  pains  in  the  limbs,  loss  of  appetite,  and 
depression.  The  local  symptoms  take  the  form  of  a  feeling  of 
dryness  and  a  pricking  sensation  in  the  nose,  while  smell  and 
taste  are  impaired  or  perverted.  In  from  twenty-four  to  forty- 
eight  hours  a  thin  watery  secretion  is  poured  out,  and  becomes 
more  and  more  plentiful ;  the  fluid  is  of  an  irritating  nature, 
and  often  causes  more  or  less  inflammation  of  the  orifice  of  the 
nose  and  upper  lip.  After  two  or  three  days  the  secretion 
becomes  purulent  and  thick,  and  crusts  form. 

The  tendency  of  the  catarrh  to  spread  to  adjacent  cavities  is  a 
point  of  sj^ecial  importance.  Thus,  it  often  involves  the  frontal 
sinuses  and  the  antrum,  and  extends  backwards  to  the  mucous 
membrane  of  the  throat.  The  Eustachian  tubes  are  very  liable  to 
be  involved,  the  patients  complaining  of  deafness,  pain  or  fulness, 
and  noises  in  the  ears.  The  mouths  of  the  tubes  are  swollen  and 
covered  with  mucus,  and  this  condition  may  spread  along  the 
canals,  and  involve  the  tympanic  cavity  on  one  or  both  sides. 
Catarrh  of  the  tympanum  often  results  from  a  similar  affection 
of  the  naso-pharynx. 

Objective  Appearances. — On  examining  the  nose,  the  mucous 
membrane  is  observed  to  be  reddened,  and  covered  with  secretion ; 
in  severe  cases  there  are  often  erosions  and  discharge  of  blood. 
When  posterior  rhinoscopy  is  practised,  the  pharyngeal  tonsil  is 
found  to  be  enlarged,  and  stands  out  prominently ;  and  as  a  result 
of  swelling  of  the  adenoid  tissue,  Rosenmtiller's  fossa  appears 
filled  up,  while  the  pharyngeal  orifice  of  the  tube  on  one  or  both 
sides  is  reduced  to  a  mere  cleft,  and  is  covered  with  secretion. 
The  posterior  wall  of  the  pharynx  is  reddened  and  swollen  in 
places,  and  the  surface  of  the  soft  palate  has  an  uneven,  granular 
appearance.  The  mucous  membrane  of  the  posterior  extremities 
of  the  inferior  turbinated  bodies  sometimes  projects  from  the 
posterior  nares  in  the  form  of  gelatinous  greyish  timiours,  which 
may  extend  as  far  as  the  pharyngeal  orifices  of  the  Eustachian 
tubes.      The  septum  is   often   thickened,   and   in  contact   with 
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the  turbinated   bodies,  so  that   the  nares  are    much   reduced  in 
width. 

Treatment. — In  most  eases,  acute  naso-pharyngeal  catarrh  runs 
a  tolerably  definite  course,  and  comes  to  an  end  in  from  ten  to 
fourteen  days  without  any  particular  treatment.  It  is  especially 
necessary  that  the  patient  should  avoid  the  causes  of  the  com- 
plaint, such  as  exposure  to  cold  and  di'aughts ;  and  this  precaution 
is  very  desirable  for  patients  who  are  prone  to  suffer  from  ear- 
symptoms  during  the  progress  of  the  cataiTli.  In  order  to  miti- 
gate the  severity  of  the  symptoms,  the  patient  may  be  directed 
to  inhale  the  vapour  of  water  charged  with  ammonia  or  carbolic 
acid ;  the  application  of  a  2 — 5  per  cent,  solution  of  cocaine  to 
the  mucous  membrane  tends  to  diminish  temporarily  the  swelling 
and  discomfoi-t.  The  oft-rei)eated  inhalation  of  menthol  some- 
times affords  great  relief.  In  some  patients,  camphor  inhaled  or 
taken  internally  has  a  decided  influence  on  nasal  catarrh.  It  is 
useful  only  at  the  l^eginning  of  an  attack,  which  it  sometimes 
cuts  short ;  or,  should  it  fail  to  do  this,  it  diminishes  the  violence 
of  the  symptoms.  When  the  irritation  is  \ery  great,  and  the  pain 
in  the  foreliead  is  severe,  relief  may  be  procui'ed  by  insufflating 
morphine  in  fine  j>owder,  about  an  eighth  of  a  grain  at  a  time 
mixed  with  one  grain  of  starch.  Some  patients  derive  great 
lienefit  from  a  few  grains  of  Dover's  powder  taken  at  bed-time  for 
three  or  four  nights ;  other  diaphoretics,  warm  baths  and  purga- 
tives, ai-e  all  serviceable  in  different  cases.  If  the  throat  be 
considerably  involved,  a  borax  gargle  or  spray  containing  the 
same  dnig  will  tend  to  relieve  the  catarrh.  The  best  remedy, 
however,  for  most  cases,  is  the  ammoniated  tincture  of  quinine 
taken  in  drachm  doses  every  three  or  four  hours,  to  which  may 
be  added  some  salicylate  of  soda  and  a  little  opium.  A  double 
dose  should  be  taken  immediately  the  early  symptoms  are  noticed, 
and  a  single  dose  continued  at  the  intervals  mentioned  above. 

Chronic  Catarrh  of  the  Naso-Pharynx  may  succeed 

the  acute  disease,  or  it  may  become  gradually  developed  as  an 
independent  disorder.  In  the  fonner  case  it  is  most  often  seen  in 
debilitated  or  cachectic  pereons  who  have  suffered  from  some 
acute  infectious  disorder,  or  are  the  subjects  of  pulmonary  disease. 
It  may  last  for  months  or  even  years,  improvements  alternating 
witli  relapses.  In  some  patients  the  condition  of  the  naso- 
])haiynx   is  maintained  and  aggi'avattd  by  tlie  nature  of  their 


CHEONIC  CATARRH  OF  THE  NASOPHARYNX.  271 

occupation.  Many  instances  of  this  kind  are  to  be  met  with 
among  omnibus  drivers,  cabmen,  engine  drivers,  furnace-men, 
cooks,  and  others  exposed  to  great  clianges  of  temperature,  or 
thoee  who  have  to  work  in  dust  or  instating  vapours.  The 
immoderate  use  of  alcohol  and  tobacco  too  often  helps  to  intensify 
and  perpetuate  the  naso-pharyngeal  complaint.  Gastric  derange- 
ment is  a  frequent  source  of  this  affection,  and  nasal  obstruction 
due  to  any  cause  is  also  an  important  factor  in  maintaining  this 
disease.  In  children  the  presence  of  intestinal  worms  may  cause 
the  continuance  of  this  malady.  Enlarged  tonsils  and  an  elon- 
gated uvula  also  act  as  sources  of  irritation. 

Anatomical  Appearances. — The  changes  are  not  confined  to  the 
naso-pbarynx,  but  almost  invariably  extend  to  the  accessory 
cavities  and  adjacent  parts.  When  the  condition  has  existed  for 
some  time,  the  Eustachian  tubes  and  tympanic  cavities  are  rarely 
found  to  be  normal.  On  examining  by  posterior  rhinoscopy,  the 
]iart8  are  seen  to  be  relaxed  and  swollen;  the  phar^-ngeal  tonsil, 
the  orifices  of  the  Eustachian  tubes,  the  middle  and  inferior 
turbinated  bodies,  the  soft  palate  and  the  uvula  are  the  parts 
especially  involved.  An  cedematous  (iondition  is  not  infrequent. 
The  colour  varies ;  it  may  be  pale  red,  greyish  red,  or  brownish 
red.  In  drunkards  the  naso-pharynx  is  often  of  a  deep  red 
colour,  and  the  mucous  membrane  presents  many  tortuous  dilated 
vessels  and  small  patches  of  extravasated  blood.  In  severe  cases 
of  this  kind,  and  especially  when  complicated  by  hepatic  or 
cardiac  disease,  copious  haemorrhage  from  the  throat  is  a  not 
infrequent  symptom. 

In  chronic  naso-pharyngeal  catarrh,  the  swollen  condition  of 
the  mucous  membrane  is  due  to  vascular  dilatation,  serous 
infiltration,  and  deposits  of  cellular  elements  in  the  connective 
tissue,  with  hypertrophy  and  induration  as  further  results. 
Retiform  or  adenoid  tissue,  in  some  places  diffused,  and  in  others 
forming  small  masses,  is  very  abundant  in  the  naso-pharynx,  and 
rapidly  increases  under  the  influence  of  irritation.  The  enlarged 
l}Tnphoid  follicles  project  above  the  surface  of  the  mucous  mem- 
brane, and  give  rise  to  the  appearances  peculiar  to  granular  or 
folUcnlar  inflammation.  The  swollen  condition  of  the  nasal 
mucous  membrane  is  liable  to  frequent  variations,  in  great 
measure  due  to  the  existence  of  the  cavernous  tissue  in  the  sub- 
mucous layer  of  the  membrane  covering  the  turbinated  bones,  and 
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especially  the  inferior.  Patches  of  tliis  tissue  are  often  in  a 
varying  state  of  engorgement  during  catarrh,  and  are  also  liable 
to  chronic  induration.  Such  changes  are  apt  to  be  most  marked 
in  the  posterior  extremity  of  the  inferior  turbinated  body,  which 
then  projects  into  the  posterior  nares,  and  occupies  more  or  less 
space  in  the  upper  part  of  the  pharynx.  The  treatment  of  tliis 
condition  will  be  referred  to  presently. 

ChangeB  in  the  Secretion. — In  cases  of  naso-pharyngeal  catarrh, 
the  secretion  is  always  more  or  less  increased  and  altered  in 
quality.  It  consists  of  mucus  mingled  with  pus  in  various 
proportions,  and  has  a  yellowish  or  yellowish-green  colour.  It 
often  foims  tenacious  masses,  which  appear  behind  the  uvula, 
or  drj'  up  into  dark  yelloAvish  or  brown  crusts,  which  adhere 
somewhat  firmly  to  the  posterior  wall.  In  the  nares,  the  dried 
secretion  may  either  coat  the  surface  of  the  mucous  membrane 
or  may  form  plugs,  completely  obstructing  the  passages,  and 
exciting  sensations  similar  to  those  caused  by  foreign  bodies. 
Flakes  of  dried  secretion  accumulate  in  the  nostrils;  efibrts  at 
their  removal  not  infrequently  cause  erosions  and  ulcers.  Earthy 
concretions,  "  rhinoliths,"  are  sometimes  formed.  On  examination 
under  the  microscope,  the  most  prominent  changes  are  seen  to 
be  as  follows :  dilatation  of  capillary  vessels,  enlargement  of  the 
glands,  infiltration  of  the  tissue  with  IjTnphoid  cells  and  conse- 
quent increase  in  bulk,  and  suppuration  of  the  follicles.  These 
appearances  are  often  very  marked  near  the  pharyngeal  orifices 
of  the  tubes. 

Subjective  Symptoms. — Many  of  the  symptoms  of  naso- 
pharynigeal  catarrh  are  due  to  the  impediment  to  respiration ;  the 
patient  complains  that  the  nose  is  stopped  up,  and  that  he  has  to 
keep  his  mouth  constantly  open.  As  a  result  of  this  attitude,  the 
expression  after  a  time  is  liable  to  become  changed ;  the  patient 
acquires  a  dull,  stupid  look.  Pain  or  a  feeling  of  heaviness  in  the 
forehead  and  temples  is  often  troublesome,  and  may  be  so  severe 
as  to  incapacitate  the  sufferer  for  mental  occupation.  Tlie  voice 
is  altered,  and  the  senses  of  smell  and  taste  are  more  or  less 
blunted,  and  sometimes  quite  abolished.  The  patients  frequently 
cough  and  hawk,  in  orfer  to  get  rid  of  the  tenacious  secretion, 
and  to  lessen  the  feeling  of  dryness,  irritation,  and  discomfort 
at  the  back  of  the  throat.  After  a  few  hours'  sleep,  the  dry- 
ness  of  the  tongue  and  pharynx  is  apt  to  be  very  annoying. 
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There  is  often  temporary  deafness,  from  obstruction  of  one  or 
both  Eustachian  tubes,  and  increased  secretion  in  the  external 
meatus. 

In  addition  to  the  above-mentioned  symptoms,  there  are 
certain  nervous  complaints  which  sometimes  appear  to  be  more 
or  less  closely  connected  with  chronic  affections  of  the  nose. 
The  phenomena  are  of  reflex  origin,  and  those  which  are  most 
important  take  the  form  of  paroxysms  of  asthma  and  spasmodic 
cough,  migraine,  vertigo,  and  facial  neuralgia.  It  is  supposed  by 
some  authorities  that  turgescence  of  the  inferior  turbinated  body 
often  plays  an  important  part  in  the  causation  of  these  disorders ; 
but  other  forms  of  intra-nasal  disease  are  credited  with  a  similar 
power  of  originating  nervous  symptoms. 

Course  and  Changes  Produced.  —  Chronic  naso-pharjTigeal 
catarrh  may  continue  for  indefinite  periods,  and  is  liable  to 
produce  marked  changes  in  the  mucous  membrane.  In  one  class 
of  cases  hypertrophy  is  the  prevailing  feature,  and  is  accompanied 
by  polypoid  outgrowths  (see  page  271).  In  children,  proliferation 
of  the  adenoid  tissue,  with  serious  consequences  in  the  Eustachian 
tubes  and  tympana,  is  a  common  result.  In  another  class  of  cases, 
the  mucous  membrane  becomes  atrophied,  the  nasal  cavities  are 
enlarged  and  contain  accumulations  of  crusts  which  give  rise  to 
an  offensive  odour.  Zaufal  states  that  he  has  met  with  affections 
of  the  ear  in  about  80  per  cent,  of  all  cases  of  ozaena.*  Patients 
with  atrophic  rhinitis  are  apt  to  grow  more  and  more  deaf  as  age 
advances.  This  process  of  atrophy  sometimes  follows  the  opposite 
condition,  in  which  swelling  and  inflammatory  thickening  of  the 
mucous  membi'ane  have  been  prominent  symptoms.  Ulceration 
is  another  consec|uence  of  naso-pharyngeal  catarrh,  and  is  often 
seen   in    syphilitic   cases.     It   may  be   confined   to   the   mucous; 

9f      M.  ft' 

membrane,  or  extend  to  the  periosteum  and  the  bones,  producing: 
more  or  less  severe  caries  and  necrosis.  These  processes  are 
always  accompanied  by  foetid  discharges  from  the  nose,  and  often 
cause  extensive  destruction  of  the  soft  parts. 

The  connection  between  chronic  naso-pharyngeal  ciitarrh  and 
aural  disease  may  be  thus  described.  The  swelling  of  the  mucous 
membrane  is  liable  to  extend  to  the  pharyngeal  openings  of  the 
tubes,  which  may  also  be  occluded  by  masses  of  secretion;  the 

•  Archives  of  Otology,  1894,  p.  271 ;  Clironic  Rhinitii  Atrophica  and  Affections 
of  the  EoTi,  Dr.  J.  Morf. 
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<;atarrhal  process  may  extend  to  the  middle  ear,  and  cause  deaf- 
ness, subjective  auditory  symptoms,  and  pain.  In  cases  of  ozsena, 
the  aural  affection  is  due  to  the  closure  or  irritation  of  the 
pharjngeal  openings  of  the  tubes  by  the  rhinitic  discharges. 
Both  sides  are  generally  affected,  for  unilateral  disease  in  the  nose 
is  extremely  rare.  In  addition  to  these  causes,  the  tympanum 
may  be  indirectly  affected  by  loss  of  power  of  the  muscular 
apparatus  of  the  tube ;  and  when  a  catarrhal  condition  is  super- 
added, the  difference  must  be  very  considerable,  inasmuch  as  there 
is  not  only  loss  of  power,  but  greater  difficulty  to  be  overcome. 
Atrophy  of  the  muscles  would  appear  to  result  from  long-continued 
catarrh. 

Treatment — In  dealing  with  chronic  naso-pharyngeal  catarrh, 
there  are  at  least  three  objects  to  be  attained:  1,  removal  of  the 
secretion;  2,  restoration  of  the  mucous  membrane  to  a  normal 
<;ondition ;  3,  stimulation  of  the  muscular  apparatus  of  the  tubes. 
But  before  local  measures  are  employed,  it  is  necessary  to  ascer- 
tain whether  there  be  any  constitutional  dyscrasia  requiring 
attention.  Sjrphilis,  tuberculosis,  and  anaemic  conditions  must  be 
•dealt  with  by  appropriate  general  remedies,  without  which  local 
treatment  will  prove  unavailing.  Dyspepsia  and  constipation 
must  also  not  be  overlooked. 

Bemoval  of  Secretion  is  best  effected  by  thoroughly  washing 

out  the  nares  with  an  alkaline  solution,  to  which  an  antiseptic 

may  be  at  times  added  with  advantage.      It  is  often  well  to  begin 

with  a  weak  solution  (3 — 10  grains  to  the  ounce)  of  chloride  of 

fiodium,  to  which  may  be  added  the  same  quantity  of  bicarbonate 

of  soda  and   borax,   and   two   or  three   times   the   quantity   of 

powdered  white  sugar.      The  last  ingredient,  by  increasing  the 

si)ecific  gravity  of  the  solution,  makes  it  less  irritating,  and  at  the 

same  time  causes  it  to  be  more  pleasant  to  the  taste.     Chlorate 

and  bicarbonate  of  potash  may  be  used  in  the  same  proportion 

as  chloride  of  sodium.      In  some  cases  of  chronic  catarrh,  menthol 

is  of  service  after  the  secretion  has  been  removed  by  an  alkaline 

lotion.     The  following  formula  is  suitable  for  its  application  in 

the  form  of  a  spray : — 

ft.  Menthol  gr.  5—15,  01.  Adepsin.  Alb.  ad  gj.  ft.  sol. 

TJrbantschitsch  recommends  equal  parts  of  milk  and  warm  water 
to  be  used  as  an  injection.     Astringents  are  not  well  bonie  by 
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the  nasal  mucous  membrane,  and  when  used  should  be  very  weak. 
According  to  Wendt,  quoted  by  Politzer,  sohitions  of  alum  are  to 
be  avoided,  inasmuch  as  permanent  loss  of  smell  has  been  noticed 
after  their  use.  As  antiseptics,  the  sulpho-carbolate  of  zinc 
iS^'  i — 2  to  5J-)»  salicylic  acid  (gr.  J  to  Jj.),  and  boric  acid 
(gr.  V. — XV.  to  §j.),  are  suitable  remedies,  and  as  a  stimulating 
application  chloride  of  ammonium  (gr.  iij. — v.  to  §j.)  may  be 
employed.  When  the  secretions  are  very  foetid,  stronger  anti- 
septic solutions,  such  as  carbolic  acid,  J — 2  grains  to  the  ounce 
or  Liq.  Potass.  Permangan.  ("fHv. — xv.  to  §j.)  may  be  used. 

A  large  number  of  medicinal  substances  are  recommended  for 
improving  the  condition  of  the  mucous  membrane.  With  regard 
to  them  all  it  must  be  said  that  their  efficacy  varies  much  in 
different  cases,  and  that  a  remedy  which  has  acted  very  bene- 
ficially in  one  case  may  prove  useless  in  another.  Hence  the 
necessity  of  being  provided  with  several  applications  which  can 
be  tried  in  succession  as  required.  The  remedies  in  question  may 
be  used  in  several  ways ;  thus,  to  begin  with,  they  may  be  applied 
either  in  solution,  or  in  the  dry  state  as  fine  powders,  or  as 
ointments. 

Solutions  are  best  applied  to  the  nose  and  naso-pharynx  by 
means  of  a  spray-producer,  and  faHing  that,  by  sniffing  them 
through  the  nostrils  from  the  hand  or  a  small  vessel  made  to 
fit  the  opening.  The  author  never  recommends  the  employment 
of  a  nasal  douche,  because  its  use  is  liable  to  be  followed  by 
acute  inflammation  of  the  middle  ear  caused  by  some  of  the  lotion 
having  passed  along  the  Eustachian  tube ;  or  by  severe  and 
persistent  headache,  consequent  on  some  of  the  fluid  having  forced 
its  way  into  the  frontal  sinuses.  Roosa's*  experience  is  by  no 
means  unique,  and  yet  the  dangers  attending  the  employment  of 
this  instrument  appear  to  be  comparatively  unknown  or  dis- 
regarded. If  a  spray-producer  were  insufficient  to  clear  inspissated 
mucus  from  the  nostrils  or  naso-pharynx,  there  would  be  grounds 
for  resorting  to  another  method ;  but  the  author  has  always  found 
that  the  instrument  shown  in  Fig.  78  accomplished  all  it  was 
intended  to  do.  At  his  suggestion,  Messrs.  Mayer  &  Meltzer 
made  this  spray-producer  with  only  one  ball,  which,  in  his 
opinion,  is  more  serviceable  than  a  similar  apparatus  fitted  with 

*  Dr.  Roosa  (^Diseases  of  the  Ear,  p.  889)  gives  a  list  of  sixteen  cases  in  which 
injury  to  the  ear  resulted  from  the  use  of  the  nasal  douche.  ^ 
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two  balls.  When  the  latter  is  employed,  the  spray  cannot  be 
readily  checked  if  the  patient  couglis,  or,  for  any  reason,  wislies 
the  application  of  the  lotion  to  be  quickly  stopped ;  whereas  witli 
the  former,  the  strength  and  duration  of  each  jet  of  spray  can 
be  accurately  regulated  by  the  force  used  to  compress  the  single 
ball. 

Although  the  employment  of  the  nasal  douche  cannot  be 
recommended,  it  may  be  well  to  refer  to  it,  and  to  repeat  the 
precautions  considered  necessary  by  ita  advocates. 

The  Vaaal  Douche  was  invented  by  Weber ;  it  consists  of  a 
ar,  capable  of  holding  a  pint  of  fluid,  and  of  a  piece  of  india- 


Fio.  78. 
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nililHir  tubing  fitted  at  one  end  witli  an  olive-shaped  nose-piece. 
Tlw»  tulw  acta  as  a  siphon,  and  the  vessel  must  therefore  be 
t«lwv«l  mi  a  higher  level  than  the  patient's  head.  When  the 
twW  in  tixlinusted  of  air,  a  continuous  flow  takes  place;  the  nose- 
(kiiHV  in  placed  in  one  nostril,  and  when  the  fluid  touches  the 
kiptHtv  Kitrftttv  of  the  soft  palate,  the  latter  rises  and  closes  the 
|>tMMtt^i  into  llio  throitt;  the  fluid  passes  round  the  septum  and 
i'.-u*iM.'«  I'y  thw  otlier  nostril,  thus  washing  out  the  naso-pharynx, 
iiati  ixniioviiig  mucus  and  crusts.  The  patient  should  be  directed 
In  hii^lho  iiwii'tly   through  the  mouth  while  the  douche  is  in 

V'uitihii^  Ui  I'olitzer,  the  following  precautions  are 


CHEONIC  CATARRH  OF  THE  NASO-PHARYNX.  277 

in  using  the  douche.  First,  the  vessel  containing  the  fluid  must 
not  be  too  far  above  the  head,  and  the  flow  should  be  occasionally 
interrupted  by  pinching  the  tube.  Secondly,  the  head  should  be 
kept  erect,  directed  neither  forwards  nor  backwanls ;  the  patient 
must  breathe  through  the  mouth,  and  it  will  aid  the  closure  of 
the  throat  if  he  keeps  pronouncing  the  vowel  sound  **ah." 
Thirdly,  if  one  nasal  cavity  be  narrower  than  the  other,  the 
stream  must  be  directed  into  it.  Fourthly,  tepid,  non-irritating 
solutions  of  weak  strength  should  always  be  used.  Fifthly,  if  on 
any  occasion  fluid  has  passed  into  the  middle  ear,  the  douche 
must  be  laid  aside  ;  and  in  any  given  case,  before  allowing .  a 
patient  to  use  it  himself,  it  is  requisite  that  he  should  be  fully 
conversant  with  the  necessary  manipulations,  and  with  these 
precautions. 

The  solutions  most  often  used  in  this  manner  are  as  follows : — 
Solutions  of  boric  acid  or  of  common  salt,  5 — 15  grains  to  the 
ounce.  Politzer  especially  reconmiends  a  10  per  cent,  solution 
of  acetate  of  alumina,  which  he  states  has  proved  useful  in 
several  cases  in  which  other  remedies  failed.  Stork  recommends 
a  solution  containing  a  tea-spoonful  of  a  mixture  of  the  following 
salts  in  a  litre  of  water — the  salicylate,  bicarbonate,  and  chlorate 
of  sodium,  of  each,  twenty  parts. 

The  Syringe  afibrds  a  somewhat  safer  means  than  the  douche 
of  applying  solutions  which  may  be  required  to  be  injected  into 
the  anterior  nares,  or  into  the  naso-pharj^nx.  For  the  former 
purpose  an  olivary  nose-piece  is  required,  and  the  syringe  should 
contain  not  more  than  two  ounces  of  fluid  ;  it  should  be  held 
horizontally,  and  the  fluid  should  be  directed  straight  backwards. 
When  it  is  wished  to  wash  out  the  naso-pharynx,  recourse  may 
be  had  to  a  syringe  furnished  with  a  long  tubular  nozzle,  with  a 
curved  extremity,  so  that  when  passed  through  the  mouth,  the 
point  can  be  turned  upwards  behind  the  soft  palate  ;  but  an 
ordinary  syringe  used  through  the  anterior  nares  is  generally 
sufficient  to  remove  all  secretion,  and,  moreover,  causes  the 
patient  less  discomfort.  When  the  post-nasal  syringe  is  used 
the  head  should  be  directed  forwards,  so  that  the  fluid  may 
escape  through  the  nostrils.  Only  a  slight  amount  of  force 
must  be  used,  as  there  is  some  danger  of  driving  the  solution 
into  the  tympanum. 

When  it  seems  desirable  to  apply  a  solution  to  the  general 
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surf'arp  (if  tlie  mucous  membrane  of  tlie  nose  and  imsopliarviix,  J 
a  boat-shaped  glaas  veuel  may  be  used,  by  means  of  which  twiH| 
table-spoonfuls  cif  fluid  nan  be  poured  into  tlie  nostrils  when  ibftj 
liead  is  inclined  backwards.  In  order  to  prevent  the  solution'1 
from  escaping  into  the  lower  part  of  the  thi-oat,  the  patient  should  1 
breathe  quickly  through  the  mouth  while  it  ia  being  jioui-ed  inj'fl 
when  the  fluid  is  felt  in  the  pharynx,  the  head  must  be  quickly  I 
bent  forwards,  so  that  escape  may  take  place  through  boUi  1 
nostrils;  for  the  fluid,  in  consequence  of  the  ahutting-off  of  tha  I 
lower  part  of  the  phan,-nx,  will  liave  passed  into  the  other  half  of  ■ 
the  nose.  To  ensure  the  action  of  the  remedy  upon  tlie  mucous  >■ 
membrane,  and  to  pi-event  the  passage  into  the  tymimnum  of  any  1 
that  may  remain,  the  jiatient  should  be  prohibit««l  from  blowing  I 
liis  nose  until  a  quarter  of  an  hour  has  elapsed.  When  any  1 
of  these  methods  is  practised,  the  injected  fluid  will  reach  tli6  I 
phaiyngeal  orifice  of  the  tube,  and  is  liable  by  attraction  to  j>a88  I 
into  the  tube  itself,  and  thus  act  indirectly  upon  the  tympanum.      I 

InhalatioiL  is  another  method  of  applying  remedies  to  tho  I 
mucous  membrane  of  the  nose  and  naso-pharynx,  and  an  I 
ordinary  inhaler  with  an  india-rubber  nose-piece  fitted  on  the  I 
mouth-piece  will  answei"  the  purjiose.  Steam  from  hot  wat«r  1 
relieves  the  feeling  of  dryness  and  tightness  wliich  sometimes] 
accompanies  chronic  catarrhs  when  secretion  is  very  scanty,  and! 
it  also  softens  layers  and  plugs  of  inspissated  secretion.  Tlw  1 
vapour  of  ckhriile  of  ammonium  in  the  nascent  state  has  a  good  1 
efiect  as  a  stimulant  when  the  mucous  membrane  is  i-elaxed  and  I 
swollen.  Thei-e  are  many  difierent  kinds  of  inhalers  for  geD&*J 
rating  these  fumes — Basdon's  and  Godfrey's  may  be  mentioned  I 
as  acting  efficiently.  Olher  remefiies  are  (1)  Creaeote,  used  as  1 
follows : — tj.  Creasoti  TIL 80,  Magnesise  Carbonatis  Levis  3s3.,  M 
Aquam  ad  ^. ;  a  t«a-spoonful  to  he  added  to  a  pint  of  water  at  I 
140°  for  each  inhalation.  (2)  Tinctur.  Benzoin.  Comp.,  a  t«ft-'l 
spoonful  to  be  used  in  a  similar  manner,  and  its  stiDiulating'j 
properties  may  be  increased  by  adding  ll^v.  01.  Pini  Sylvestiif  1 
to  each  5.i"  As  a  more  stimulating  remedy,  the  following  may  I 
be  employed: — H.  01.  Pini  Sylvestris  TTL^O,  Magiies.  Carbonat  I 
Levis,  gr.  20 ;  Spirit.  Caiuphorae  TH_40,  Aquam  ad  Jj.  A  I 
tea-apoonful  to  be  added  to  a  pint  of  water  at  140°  for  eaohl 
inhalation.  1 

Application  of  Ointment*.— Uc>nic<lie,s  can  also  be  applic^l  to  I 
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the  nasal  mucous  membrane  in  the  form  of  ointment,  and  it  is 
sometimes  desirable  to  apply  them  in  this  manner  after  the  use  of 
the  douche.  The  boric  acid  ointment  is  antiseptic  and  sedative  in 
its  action,  and  relieves  irritation  in  cases  of  subacute  and  chronic 
catan'h ;  and  menthol  3ss. — 3j-,  mixed  with  oil  of  sweet  almonds 
5j.,  is  also  sometimes  of  use.  When  excessive  secretion  is  a 
prominent  symptom,  belladonna  ointment  is  useful,  and  a  more 
efficacious  preparation  is  composed  as  follows : — 1^.  Liq.  Atropinse 
Sulphat.  5ss. — 3j.  ;  Vaselini  ^.  When  diyness  of  the  membrane 
is  a  marked  symptom,  the  following  will  relieve  discomfort: — 
ft.  Eucalypti  Olei  5j->  Vaselini  ^.  An  ointment  containing  five 
grains  of  hydrochlorate  of  cocaine  to  the  ounce  will  prove  service- 
able when  the  mucous  membrane  is  hypereemic,  i^laxed,  and 
swollen.  In  some  cases  in  which  abrasions  or  ulcerations  exist, 
hazeline  cream  is  a  useful  application,  or  an  ointment  such  as 
the  following: — ft.  Zinci  Oxidi  3ss.,  Ung.  Hydrarg.  Nit.  3ss., 
Vaseliu.  ad  ^*. 

If  the  catarrhal  condition  of  the  nose  and  pharynx  prove  very 
obstinate,  and  unaffected  by  the  remedies  just  described,  the 
application  of  a  solution  of  nitrate  of  silver  (3ss. — 3j-  ad  ^'.)  may 
be  applied  to  the  diseased  portions  by  means  of  a  camel-hair 
brush,  or  on  a  piece  of  absorbent  wool. 

The  application  of  a  strong  solution  of  nitrate  of  silver  causes 
a  severe  burning  pain  and  increased  secretion.  If  the  action  be 
very  severe,  it  should  be  neutralised  by  injecting  tepid  water,  or 
a  weak  solution  of  common  salt.  The  application  should  be  made 
twice  or  three  times  a  week,  and  may  have  to  be  repeated  for 
two  or  three  weeks.  If  it  be  desired  to  apply  the  solution  to 
the  naso-pharynx,  a  brush  is  required,  fixed  to  a  suitably  bent 
handle.  This  can  be  passed  behind  the  soft  palate,  and  applied 
to  the  roof  and  walls  of  the  naso-pharynx.  In  cases  of  atrophic 
rhinitis,  a  feeling  of  dryness  at  the  back  of  the  throat  is  often 
very  troublesome.  It  may  be  relieved  by  the  application  of  a 
solution  of  iodine  gr.  vj.,  iodide  of  potassium  gr.  xij.,  iu 
glycerine  Jss. 

Insufflatioii  is  another  method  of  applying  remedies  to  the 
nose  and  naso-pharynx.  Very  fine  powders  are  required,  and 
only  small  quantities  should  be  used  at  one  time.  As  but  little 
good  can  be  expected  from  the  patient's  attempts  to  **  snuff  up '' 
powders,  a  proper  instrument  is  always  necessary.     Kabierskie's 
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insufflator  (Fig.  79)  is  a  good  apparatus.  It  works  best  when 
-tlie  powder  is  below  tlie  india-rubber  valve  in  the  centre  of  the 
bottle.  Besides  Kabierskie's  there  are  various  other  forms  of 
insufflators,  by  meaim  of  wliich  the  powders  can  be  intro(bice<l 
into  the  nose  or  throat;  but  with  tliese  instrunienta  the  powder 
is  not  so  evenly  or  so  finely  distributed  as  with  Kabierskie's 
insufflator.  A  piece  of  india-rubber  tubing,  furnished  with  an 
elastic  ball  at  one  end,  and  a  vulcanite  tube  at  the  other,  ii^ 
suitable  for  most  cases.  The  powder  is  introduced  through  an 
opening  in  tlie  wall  of  the  tube,  which  is  then  closed  with  a 
slide  or  the  finger.  Tubes  of  different  cun-atures  may  be  requirefl 
for  different  cases  ;  but  an  instrument  with  nn  ami  about  half  an 
inch  long,  bent  at  a  right  angle  with  the  stem,  will  be  found 


Fio.  79. 

KABIBBSEtS'3  INSUFFLATOR, 
mall  bund  lube  an  xbown  in  woa 


tiuitable   in   most   cases   for    applying  powders    directly   to   the 

,  )la80-pharJ^lx, 

The  insufflation  may  be  made  through  the  noBtrils,  whether 
the  nose  or  tlie  iiaso-pharj'nx  be  the  seat  of  disease,  and  this 
method  is  especially  preferable  when  both  regions  are  affected ; 
but  ill  some  cases,  when  the  iiaso-pharynx  alone  is  diseased,  it  is 
l>e8t  to  apply  the  remedy  directly  to  that  region  through  the 
mouth.  Boric  acid  is  best  mixed  with  oxychloride  of  bismuth 
or  sugar  of  milk.  Grains  20  to  30  of  boric  acid  to  2  drachms  of 
the  latter  make  a  suitable  mixture.  Menthol  may  be  used  as 
follows: — Mentliol,  grain  1,  oxychloride  of  bismuth,  grains  24, 
iwwdeivd  starch,  grains  25.  lodol  may  lie  mixed  with  half  its 
weight  or  more  of  starch,  or  added  to  the  mixture  of  boric  acid 

■  and  bismuth.      Hydrochlorate  of  morphia  one-sixteenth  to  one- 
eighth  of  a  grain  mixed  with  about  a  gi-ain  of  starch,  is  useful 
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for  allaying  pain.  For  some  syphilitic  cases  sublimated  calomel 
18  serviceable  when  blown  into  the  nostrils  by  means  of  a  suitable 
appliance  (Fig.  80)  with  lamp  attached. 

Hasal  Bougies. — There  is  yet  another  way  of  applpng  remedies 
to  the  nasal  mucous  membrane,  viz.,  the  introduction  of  bougies, 
having  a  gelato-glycerine  basis,  with  which  the  dinig  is  incor- 
porated, lodofonn  (gr.  J — J),  carbolic  acid  (gr.  J),  hydro- 
<chlorat«  of  cocaine  (gr.  J),  sulphate  of  copper  (gr.  ^),  and 
sulphate  of  zinc  (gr.  ^)  can  l)e  applied  in  this  manner.  As 
the  basis  gradually  liquefies,  the  action  of  the  remedy  is  main- 
tained for  some  time.  The  disadvantage  of  this  mode  of  treat- 
ment is  that  the  bougie,  when  partially  melted,  is  liable  to 
slip  down  the  i)atient's  throat  or  out  of  the  anterior  opening 
of  the  nostril. 

CanteriBation. — When  the  mucous  membrane  is  much  swollen. 
and  ordinary  treatment  has  failed  to  i)roduce  the  desired  effect. 


¥in.  80. 

FUMIQATOR,  WITH  SPIRIT  LAMP. 

the  careful  application  of  the  galvano-cautery  will  sometimes 
prove  very  efficacious.  The  extremity  of  the  ele^tixxle  should 
be  adapted  to  the  part  to  which  it  is  to  be  applied.  Some- 
times it  is  desirable  to  produce  a  somewhat  large  supei^ficial 
slough,  but  more  often  linear  cauterisation  will  produce  thf 
best  effect.  The  use  of  the  cautery  should  be  preceded  by  the 
application  of  a  solution  of  eucaine  A  (20  per  cent.),  or  of 
•cocaine  (10 — 20  per  cent.),  and  as  some  individuals  are  easily 
affected  by  the  latter  drug,  and  a  feeling  of  faintness  in  conse- 
quence quickly  supei'venes,  no  more  than  is  necessaiy  should 
he  used.  In  some  cases  in  which  a  nostril  is  naiTow,  a  better 
view  is  obtained  with  cocaine  than  with  eucaine.  It  is  some- 
times advisable,  when  both  nostrils  require  to  be  cauterised,  to 
ansBSthetise  one,  and  then  detennine  whether  the  other  shall 
be  treated,  at   that   interview   or   on   another   occasion.     When 
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the  part  to  be  cauterised  is  within  view,  it  is  best  anaesthetised 
by  placing  against  it  a  piece  of  absorbent  wool  twisted  on  to  the 
end  of  a  probe  and  wetted  with  the  solution.  If  a  spray-pro- 
ducer is  used,  one  made  of  vulcanite  should  be  preferred  (Fig.  53, 
page  132),  as  this  material  is  not  acted  upon  by  the  drug.  Before 
applying  cocaine,  the  part  to  be  cauterised  must  be  carefully 
determined,  because  the  swelling  of  the  tissues  will  disappear 
as  soon  as  the  drug  takes  effect.  Finding  that  Schech's  cautery^ 
handle  was  frequently  getting  out  of  order,  the  writer  had  a 
handle  made  (Fig.  81),  with  the  connections  on  the  surface, 
and  the  movable  pole  arranged  as  a  long  spring,  so  that  it 
could  be  easily  depressed. 

Before  using  the  cauter}'-,  the  anterior  orifice  of  the  nostril 


Fig.  81. 
The  authob's  Electrode  Handle. 

should  be  dilated  with  a  speculum  having  solid  blades,  in  order 
to  press  aside  the  hairs  usually  found  in  that  region  in  adults. 
Care  should  be  taken  not  to  carry  the  cautery  so  far  back  as 
to  touch  the  Eustachian  orifice.  It  is  important  to  bear  in  mind 
that,  as  long  as  the  point  of  the  cautery  is  in  contact  with 
moist  tissue,  no  light  is  emitted  from  it.  Should  light  become 
visible,  the  point  is  evidently  in  contact  with  the  bony  wall, 
and  the  cauterisation  must  be  immediately  discontinued.  Should 
it  be  necessary  to  introduce  the  cautery  into  the  naso-pharynx, 
the  soft  palate  should  be  previously  painted  with  a  solution  of 
cocaine,  a^d,  when  anaesthetised,  held  forward  by  means  of  a 
soft  palate  tractor.  The  danger  of  inflammation  extending  along 
the  Eustachian  tube  and  producing  suppuration  in  the  middle 
ear  must  not  be  forgotten.  When  cauterising  a  nostril,  care 
is  necessary  to  prevent  two  opposite  parts  of  the  cavity  being 


CHRONIC  CATARRH  OF  THE  NASO-PHARYNX.  283 

toached  with  the  electrode,  because  if  both  surfaces  have  been 
burned,  they  are  liable  to  unite  when  they  come  in  apposition, 
as  a  result  of  the  swelling  of  the  tissues  which  always  follows 
the  operation.  The  use  of  a  plug  for  the  purpose  of  keeping 
the  sides  apart  after  cauterisation  is  not  advisable,  as  it  is 
liable  to  rub  off  the  epithelium  and  to  create  a  raw  surface 
which  may  result  in  an  adhesion.  It  is  usually  desirable  to 
\vait  about  a  fortnight  before  again  applying  the  cautery,  so  as 
to  allow  all  inflammatory  swelling  to  subside  and  the  surface 
to  heal,  but  sometimes  a  longer  interval  is  required  to  enable 
the  latter  process  to  be  thoroughly  completed. 

As  substitutes  for  the  galvano-cautery,  various  chemical 
agents  are  available  for  the  destruction  of  hjrpertrophied  por- 
tions of  the  mucous  membrane,  but  the  objection  to  their  us© 
is  that  their  action  cannot  be  precisely  limited.  The  most 
efficacious  of  these  are :  chromic  acid,  glacial  acetic  acid,  nitrate 
of  silver,  chloride  of  zinc  (a  concentrated  solution),  and  nitrate 


Fig.  82. 
Chromic  acid  Cabrieb. 

of  mercury.  If  a  proper  chromic  acid  carrier  (Fig.  82)  is  not 
at  hand,  a  silver  probe,  grooved  near  its  apex,  is  a  convenient 
instrument  for  applying  this  remedy,  and  also  nitrate  of  silver. 

Whilst  the  application  is  being  made,  the  nostril  should  be 
kept  dilated  by  means  of  a  speculum.  A  solution  of  cocaine 
or  eucaine  should  be  previously  applied,  and  after  the  cauterisa- 
tion (with  chromic  acid)  has  been  effected,  it  is  well  to  use  the 
spray-Apparatus  with  a  strong  solution  of  bicarbonate  of  soda. 
The  fluid  caustics,  according  to  their  nature,  may  be  applied  on 
a  small  glass  or  camel-hair  bi*ush,  or  on  a  strip  of  cane  having 
one  end  slightly  crushed,  so  as  to  be  capable  of  taking  up  a  small 
amount  of  fluid,  provided  the  chromic  acid  carrier  (Fig.  82)  is 
unsuitable  for  the  purpose.  Before  the  application,  any  super- 
fluous liquid  should  be  removed  with  a  piece  of  absorbent  wool 
or  blotting-paper.  Various  modifications  of  the  instruments  will 
be  required  when  the  naso-pharynx  is  especially  affected. 

When  ozsena  exists,  the  free  use  of  an  alkaline  lotion  and  the 
application  of  antiseptic  remedies  are  necessary  parts  of  the  treat- 
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ment.  By  iiieaiis  of  the  foi-nier,  iiiasses  of  inspissated  eecretion 
and  crusts  are  i-enioved,  and  deodorants  are  required  to  destroy 
the  fcetor.  In  many  cases  it  is  advisable  for  the  crusts  to  be  moved 
with  a  probe  before  the  lotion  is  used,  and  patients  generally 
soon  learn  to  do  this  for  themselves.  Benefit  may  also  be  derived 
from  the  inhalation  throiigh  the  nostrils  of  iodised  spray  from 
a  Siegle's  apparatus,  or  of  iodine  vapour,  a  few  drops  of  Tinet. 
lodi  being  place']  in  a  suitable  inhaler  filled  H-ith  warai  water. 

Some  authorities  strongly  recoraniend  Gottstein's  method  of 
treating  oz£ena.  This  consieta  in  the  inti-oduction  into  the 
nostrils  of  plugs  of  wadding,  either  dry  or  moistened  with 
glycerine,  and  about  two  inches  in  length.  These  are  allowed 
to  remain  in  position  for  several  hours,  or  even  for  an  entire  day. 
The  wadding  absorbs  the  secretion  and  prevents  the  formation 
of  crusts,  and  the  odour  is  more  or  less  diminished.  This  plan 
is,  of  course,  to  be  regarded  as  only  a  palliative  measure.  It  may 
be  advantageously  combined  with  insufflations  of  iiowdered  borie 
acid  dilute<I  with  oxycldoride  of  bisnmth  or  of  aristol.  Tlie 
plugs  of  wadding  are  changed  twice  or  three  times  a  day,  and 
the  remedies  ai-e  blown  into  the  nostrils  before  the  wadding 
is  replaced.  The  application  of  the  electro-cautery  is  at  times 
beneficial.  The  author  has  found  in  many  cases  that  if  tlie  crusts 
are  carefully  removed,  and  the  nostrils  thoroughly  sprayed  two 
or  tln-ee  times  a  day  with  a  carbolate  of  soda  solution,  many 
months  may  e!a]»se  without  any  odour  being  detected. 

For  syphilitic  o/,fena  special  treatment  will,  of  course,  be 
re(]uired,  and  the  calomel  fumigator  (Fig,  80)  directed  to  the 
nasal  cavities  will  be  the  most  suitable  metliod,  Tiie  action  of 
the  mercury  must  be  carefully  watched,  especially  in  cases  in 
wliicli  there  are  signs  of  osseous  lesions.  Under  such  circimi- 
stances,  iron  and  cod-liver  oil  will  probably  be  indicated. 

Hypertrophy  of  the   Fosterior   Extremity  of    the 

Inferior  Turbinated  Body,- — The  posterior  extremity  of  the 

iufcrior  turliiiiati'd  bmly  is  sometimes  considerably  hypertrophied. 
There  is  no  distinct  pedunculated  tmnour,  and  the  growth 
ai»pears  to  be  due  to  hyperplasia  of  connective  tissue,  infiltration 
with  jynnplioid  cells,  and  formation  of  new  vessels.  It  more  or 
less  resembles  a  raspberry  in  appearance,  and  may  attain  a  con- 
siderable size,  filling  up  the  choana  and  reaching  the  pharyngeal 
orifice  of  the  Eustachian  tube  (Fig,  83). 
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Tliia  enlargement  is  best  it-moved  by  iiie»iis  of  a  wire  snare, 
which  can  be  worked  with  one  hand ;  and  as  the  region  iis  sensi- 
tive, an  aiiEBSthetic  is  desirable.  Nitrous  oxide  gas  with  the 
»il'iition  of  a  little  etiier  is  tlie  mo«t  suitable,  but  cocaiTie  may 
be  employed.  The  drawback  to  the  use  of  the  latter  ia  the 
wintraction  it  produces  of  the  tissues  with  which  it  is  bi-ought 
ill  contact.  The  posterior  surface  of  the  soft  palate  should  be 
auicathetiaed  as  well  as  the  nostril.  For  these  cases  the  author 
Dsffi  Iiis  modification  of  Sir  Moi'ell  Mackenzie's  nasal  snare  (see 
Rg.  8i,  p.  286).  The  operation  should  be  y)erforined  as  follows: — 
A  wire   loop   placed   vertically   should    bi-   passed    tlirough    the 


b  drawn  from  the  nn-ollon  poaterior  eitromilr  of  na  infarior  lurbinatod 
nl  wllh  B  snare  ta  the  muanor  desuribod.    In  Iho  uuHe  uf  6  tbo  sanrs 
only  the  end  but  ulm)  Qporilon  of  Iho  Inner  .nrtft™  of  Iho  turbtnalwl 
Ij  In  uonsequenoe  of  Iho  Ubbuo"  being  very  much  hjiiertrophiod. 

nostril,  and  the  forefinger  of  the  left  hand  then  introduced  into 
the  naso-pharynx.  The  loop  should  tJien  be  pressed  outwards 
a."  far  as  possible  by  this  finger  whilst  it  is  being  tightened,  and 
the  hypert.rophied  tissue  will  be  felt  to  become  t^-nee  if  it  has 
been  caught  in  the  snare.  When  the  extremity  of  each  inferior 
turbinated  body  is  enlarged,  both  should  he  removed  at  the  same 
o|>eratioii.  It  is  desirable  to  have  several  snai-es  at  hand,  so  that 
time  may  not  he  lost  in  remaking  a  loop  if  the  hy pert rop hied 
tissue  is  not  at  once  seized.  Occasionally  free  hsemoiThage  follows 
removal,  bat  it  usually  3toi)9  in  the  course  of  a  few  minutes. 

Treatment  of  Nasal  Polypus.— When  a  polypus  exists 
ill  conjunction  with  catarrh  or  chronic  suppurative  inflammation 
of  the  middle  ear,  it  is  especially  desirable  to  remove  it  n-ithout 


286  DISEASES  OF  THE  NOSE,  PHARYNX,  ETC. 

delay.  In  all  cases  the  part  to  be  operated  on  should  be  anaesthe- 
tised either  by  the  application  of  eucaine  (10 — 20  per  cent,  solu- 
tion) on  absorbent  wool  twisted  around  the  end  of  a  probe,  or 
by  cocaine  (5 — 10  per  cent,  solution)  applied  either  by  means  of 
a  spray-producer  or  on  absorbent  wool ;  the  latter  method  is 
convenient  when  the  polypus  is  small  or  the  part  to  be  anaes- 
thetised can  be  easily  reached.  In  some  cases  a  15  or  20  per 
cent,  solution  of  cocaine  is  preferable.  As  soon  as  the  parts 
are  insensible,  a  good  light  should  be  reflected  into  the  nostril. 


so 


Fig.  84. 


THB  AUTHOR'S  MODIFICATION  (WITH  LATBST  IMPROVEMENTS)  OF  SIR  MORELL 

Mackenzie's  Nasal  Snare. 

Hie  modification  consists  of  the  following  additions :— The  flange  A,  to  prevent  the  wire 
getting  twisted  round  the  axle.  The  shoulder  B  to  the  pawl  C,  to  prevent  the 
latter  being  forced  off  the  ratchet.  The  cross-bar  D  attached  directly  to  the 
axle  to  give  increased  cutting  power  when  required.  The  screw  £  to  fix  the 
revolving  barrel  F  in  the  necessary  position.  The  adoption  of  the  movable  end  Q 
fitted  at  its  extremity  with  a  pin  which  separates  the  two  sides  of  the  loop  of  wire. 
When  the  end  G  is  drawn  off  the  barrel  F  the  wire  is  unwound  from  the  axle  and  the 
loop  re-formed,  thus  saving  the  time  spent  in  fitting  another  wire.  H,  a  guard  to 
prevent  the  wire  getting  off  the  axle. 

and  a  loop  of  vnre  sufficiently  large  to  pass  easily  over  the  polypus 
to  be  removed  should  be  introduced  by  means  of  a  snare  (Fig.  84), 
and  worked  gently  backwards  and  forwards,  whilst  it  is  l>eing 
raised  to  the  attachment  of  the  pedicle  to  the  part  from  which 
it  is  growing.  The  loop  should  then  be  carefully  contracted  until 
it  closely  embraces  the  pedicle  at  its  origin,  when  it  should  be 
further  tightened  until  the  pedicle  is  severed.  When  more  than 
one  polypus  exists,  each  must  be  removed  separately  as  above 
described.  It  often  happens,  after  a  nostril  has  apparently  been 
cleared,  that  in  the  course  of  a  day  or  so  other  polypi  make  their 
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appearance.  These  probably  have  been  wedged  by  the  polypus 
which  has  been  removed  into  a  position  in  which  they  could  not 
be  seen,  and  on  its  pressure  being  taken  away,  they  have  gravitated 
into  the  region  which  it  occupied.  When  a  polypus  is  attached 
far  back  in  the  nostril,  it  is  sometimes  necessary  to  insert  the  left 
forefinger  into  the  naso-pharynx  and  push  the  polypus  through 
the  loop  of  the  snare.  During  this  manipulation,  the  finger 
should  be  protected  with  the  india-rubber  guard  (Fig.  43, 
page  114). 

After  a  polypus  has  been  removed,  its  base  should  be 
anaesthetised,  and  then  destroyed  with  the  electro-cautery  to 
prevent  recurrence.  As  a  rule,  the  bleeding  caused  by  the 
operation  obscures  more  or  less  a  view  of  the  parts,  and  there- 
fore the  cauterisation  is  best  done  after  an  interval  of  a  few 
days  has  elapsed,  to  allow  the  subsidence  of  any  swelling  of 
the  tissues  which  may  have  resulted  from  the  irritation  of  the 
operation. 

Small  mucous  polypi  not  infrequently  disappear  under  the 
steady  use  of  a  saturated  solution  of  chromic  acid;  finely 
powdered  tannin  applied  daily  for  a  few  weeks  by  an  insufilator 
is  sometimes  employed  for  the  same  purpose.  Both  these 
methods,  however,  are  less  certain  and  slower  in  their  action 
than  the  use  of  the  electro-cautery. 

It  is  to  be  regretted  that  some  surgeons  still  systematically 

adhere   to   the    primitive    method    of  tearing   polypi   from   the 

nostrils  with  forceps.      In  olden   times,  this   painful   procedure 

was  necessary  because   the   frontal    mirror  was   unknown,   and 

consequently  the  treatment  of  intra-nasal  affections  by  the  aid 

of  reflected  light  could  not  be  practised.     At  the  present  day, 

however,  a  surgeon's  neglect  to  make  himself  efficient  with  this 

instrument  is  not  an  excuse  for  a   method   of  operation   which 

not  only  causes  unnecessary  pain,  but  which,  in  many  cases,  is 

less  efficacious  than  the  removal  of  the   polypus  by  the   snare, 

and  subsequent  destruction  of  its   attachment  with  the  electro- 

cauteiy.     Still  more  to  be  deprecated  is  the  performance  of  an 

operation  which  reflects  the  cartilaginous  portion  of  the  nostril, 

in  order  to  obtain  a  better  view  of  the  growth  and  facilitate  the 

removal  of  a  polypus  with  forceps  because  it  has  recurred  after 

a  portion  of  it  had  been  evulsed  with  that  instrument.     In  such 

a  case  it  might  have  been  foretold  before  the  first  operation  was 
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perfomied,  that  recurrence  would  take  place  unless  only  one 
polypus  existed  attached  by  a  narrow  pedicle,  and  the  operator 
happened  to  seize  it  near  its  origin. 

Not  only  does  the  attempted  re- 
moval of  a  polypus  with  forceps  cause 
unnecessary  pain,  but  the  result  is  far 
less  certain  than  that  obtained  by  the 
use  of  a  snare  and  subsequent  destruc- 
tion of  the  attachment  of  the  gl•o^^'t.ll 
with  the  electro-cautery.  Furthemiort*, 
by  the  former  method  healthy  tissues 
and  structures  are  frequently  not  only 
injured  but  even  torn  away. 

Treatment  of  Enlarged  Ton- 
sils.— It  has  been  previously  mentioned 
that  enlargement  of  the  tonsils  and 
granular  pharyngitis  are  frequently 
found  in  patients  who  are  sufferin^r 
from  middle-ear  catarrh  ;  and  although 
those  affections  cannot  be  regarded  as 
direct  causes  of  this  complaint,  their 
treatment  must  not  be  neglected,  as 
the  presence  of  enlarged  tonsils  tends 
to  keep  up  the  conditions  which  im- 
mediately produce  it,  and  gi-anular 
pharyngitis,  if  it  does  not  always 
have  this  effect,  is  nevertheless  at- 
tended by  changes  which  may  pro- 
duce this  result.  For  the  removal  of 
tonsils,  Morell  Mackenzie's  modifica- 
tion of  Physick's  tonsillotome  (Fig.  86) 
is  the  most  suitable  instrument.  It 
is  usually  sold  in  a  set  of  three  sizes, 
but  as  it  is  impoilant  that  the  tonsil, 
to  ensure  its  complete  removal,  should 
be  closely  embraced  by  the  ring,  the 
*^  author   uses   a   set  of  five   sizes,   the 

diametei-s  of  which  are  slioNvn  in  Fig.  85.  When  operating, 
the  surgeon  should  always  hold  the  tonsillotome  in  his  right 
hand,   and   thei-efore   have  a   pair  of    each    size,   because  it   is 
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better  for  the  blade  to  be  held  towards  the  mesial  line,  so  that 
the  flat  and  innnovable  portion  of  the  instrument  may  be  in 
contact  witli  the  pillars  of  the  fauces.  Fig.  86  repi^esents  a 
tonsillotome  for  the  removal  of  the  right  tonsil,  and  the  dotted 
handle  as  attached  to  the  instrument  represents  a  tonsillotome 
for  the  left  tonsil,  but  placed  upside  down.  The  fork  which  is 
att>ached  to  some  forms  of  tonsillotome  is  unnecessaiy,  and,  more- 
over, is  liable  to  cause  injury  to  the  soft  palate  or  other  parts, 
if  the  patient  resists  the  introduction  of  the  instrument. 


I 
t 
I 
I 


Fio.  80. 
MoRELL  Mackenzie's  Modification  of  Piiysick's  Tonsillotome. 


It  is  inexpedient  to  remove  tonsils  whilst  they  are  inflamed, 
and  after  an  attack  of  tonsillitis,  it  is  advisable  to  wait  until 
they  have  resumed  their  nonnal  condition  before  the  operation 
i-s  undertaken  ;  in  some  cases  it  is  desirable  for  an  astringent 
to  be  applied  daily  for  a  week  or  ten  days  before  they  are 
excised.  In  cases  of  syphilis,  it  is  best  to  postpone  the  removal 
of  tonsils  until  the  mucous  patches  have  disappeared  from  the 
mouth  and  fauces,  unless  there  are  circumstances  which  require 
the  tonsils  to  be  *  excised  without  delay.     In  the  latter  case,  too 

19 
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much  care   cannot  be   exercised  in  thoroughly   disinfecting   the 
instruments  after  use. 

A  general  ansesthetic  should  not  be  administered  for  this 
operation  as  a  matter  of  routine,  because  it  is  not  only 
unnecessary  in  many  cases,  and  therefore  entails  needless  com- 
plications, but  also  introduces  a  possible  source  of  danger.  When 
properly  performed,  the  removal  of  tonsils  is  almost  painless, 
provided  the  guillotines  are  in  good  condition.  In  the  case  of 
adults  and  some  children,  the  fauces  may  be  sprayed  with  a  2 — 5 
per  cent,  solution  of  cocaine  a  few  minutes  before  the  operation  is 
begun,  but  in  young  and  nervous  children  this  drug  is  best  dis- 
pensed with,  as  its  application  and  the  peculiar  sensation  it 
produces  cause  as  much  alarm  as  the  operation  itself.  In  dealing 
with  such  cases,  a  general  anaesthetic  may  be  administered  with 
advantage,  but  the  patient  should  not  be  placed  deeply  under 
the  influence  of  the  drug.  The  gag  should  be  placed  on  the 
opposite  side  of  the  mouth  to  that  from  which  the  tonsil  is  to 
be  excised,  otherwise  the  handle  of  the  tonsillotome  cannot  be 
carried  outwards  sufficiently  to  enable  the  whole  of  the  anterior 
part  of  the  tonsil  to  be  removed.  When  both  tonsils  have  to 
be  excised  it  is  well  to  be  provided  with  two  gags,  so  that 
the  second  can  be  slipped  into  position  before  the  first  is  taken 
away.  In  all  cases  in  which  the  operation  is  performed  whilst 
the  patient  is  unconscious,  or  when  a  good  view  of  the  fauces 
cannot  be  obtained,  the  forefinger  of  the  left  hand  should  be 
placed  against  the  soft  palate  so  as  to  lift  the  uvula  out  of 
the  way,  othen\ise  its  tip  may  be  cut  off  by  the  guillotine. 

Should  it  happen  that  a  tonsil,  when  excised,  falls  into  the 
pharA'Ux  whilst  the  patient  is  under  the  influence  of  an  anaesthetic, 
he  should  be  allowed  to  come  to  sufficiently  to  cough  it  up, 
because  while  the  tonsil  remains  in  the  phaiynx  there  is  risk 
of  its  getting  into  the  air-passages. 

For  the  operation,  the  patient  should  be  seated  either  with 
his  back  to  the  window,  or  by  the  side  of  a  powerful  lamp,  and 
it  is  desirable  to  protect  the  front  of  his  clothes  by  pinning  a 
towel  round  his  neck.  The  surgeon  will  do  well  to  adopt  a 
similar  precaution,  especially  in  the  case  of  a  child.  One 
assistant,  standing  behind  the  patient,  should  support  his  head 
by  allowing  it  to  rest  against  his  chest,  whilst  he  steadies  it 
laterally  by  placing  a  hand  on  each  side,  and  he  should  put  the 
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second  finger  over  the  region  of  the  tonsil  in  readiness  to  make 
pressure  with  it  whilst  the  tonsil  is  being  removed.  In  the  case 
of  a  child,  another  atssistant  should  sit  by  the  side  of  the  jiatient, 
and  hold  both  his  hands,  to  prevent  liim  from  dragging  the 
tontiillotome  from  his  mouth  during  the  operation.  The  surgeon, 
wearing  a  frontal  mirror  to  reflect  the  light  into  the  fauces,  should 
seat  himself  in  front  of  the  patient,  and  draw  his  chair  against 
the  patient's  legs  in  order  to  prevent  him  kicking.  As  soon 
as  the  tonsil  to  be  excised  has  been  well  illuminated,  the  tonsil- 
lotome  should  be  slipped  over  it,  care  being  taken  not  to  include 
the  tip  of  the  uvula,  and  to  carry  the  stem  of  the  insfnimeut- 
as  far  as  possible  from  the  mesial  line  (see  Fig.  88),  before  the 
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blade  is  driven  home  by  the  thumb  of  the  han<l  which  is  holding 
the  tonsillotome.  The  object  of  thus  carrying  the  stem  of  the 
instrument  away  from  the  mesial  line  is  to  ensure  the  removal 
of  the  whole  of  the  anterior  surface  of  the  tonsil,  the  external 
portion  of  which  is  often  left  uncut  when  this  pi-ocedure  is 
omitted,  on  account  of  the  outer  portions  of  this  surface  of  the 
tonsil  lying  on  a  plane  external  to  the  corresponding  portion  of 
the  posterior  surface.  Fig.  87  shows  an  enlarged  tonsil  reraove<l 
fiom  a  man  aged  twenty-one  years,  and  well  illustrates  the  con- 
dition usually  present,  viz.,  that  only  a  portion  of  the  external 
surface  of  an  enlai^;ed  tonsil  is  attached  to  the  fauces. 

It  has  been  previously  mentioned  that  in  order  to  ensure  the 
complete  removal  of  the  projecting  portion  of  a  tonsil,  it  should 
be   closely   embraced   by   the   rings  of  the  tonsiJIotome.     This 
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lotome   should   then   be   quickly  slipped   into   position,  and  the 
operation  performecL 

In  most  cases  merely  rinsing  the  mouth  with  cold  water  is 
sufficient  to  check  any  bleeding  which  may  follow  the  operation ; 
but  sometimes  other  measures,  such  as  cold  or  the  application  of 
astringents,  are  required.  Ice  held  in  the  mouth  is  often  all  that 
is  necessary,  and  it  is  preferable  to  an  astringent,  as  it  interferes 
less  with  the  healing  processes.  When,  however,  it  is  not  suflS- 
cient  to  stoj)  the  bleeding,  astringents  should  be  used.  The 
following  gargle  of  tannic  and  gallic  acids  in  the  Throat  Hospital 
J*harmacoi)oeia  is  very  useful  in  such  cases : — 

Ti.  Tannic  acid,  ovj. 
Gallic  acid,  3ij. 
Water,  ^. 

Rub  the  acids  to  a  fine  powder,  and  mix  with  the  water. 

Directions. — The  patient  should  be  directed  to  sip  the  mixture 
slowly,  or  hold  it  passively  in  the  mouth  till  the  hcemorrhage  is 
stopped. 

When  the  bleeding  is  coming  from  a  small  artery,  the  vessel 
should  be  squeezed  with  a  pair  of  toi^sion  forceps.  It  occasionally 
hapi>ens  that  severe  haemorrhage  follows  the  operation,  and  the 
common  carotid  arter}^  has  been  tied,  in  order  to  arrest  it,  in 
more  than  one  instance.  The  author's  experience  of  these  cases 
during  the  last  twenty-five  yeare  leads  him  strongly  to  recom- 
mend the  following  measure,  as  obviating  the  necessity  for  an 
operation,  provided  that  a  large  vessel  has  not  been  wounded. 

He  has  successfully  employed  it  after  cold,  pressure,  and 
astringents,  including  iron,  failed  to  check  the  bleeding;  and 
he  lias  never  been  disappointed,  even  in  severe  cases. 

To  Arrest  Severe  Hflemorrhage,  mix  together  tannic  acid, 
3  parts ;  gallic  acid,  1   i)art ;  and  add  a  few  droi)s  of  water. 

Then  knead  the  powder  until  it  is  a  Aarrf  mass,  and  from  it 
take  a  piece  sufficient  to  form  a  ball  the  size  of  a  small  marble. 
Place  this  on  the  forefinger  of  the  hand  corresponding  to  the  side 
of  the  patient  from  which  the  haemorrhage  is  occurring,  and  by 
this  means  introduce  it  into  the  patient's  mouth,  and  rub  it  firmly 
against  the  bleeding  surface,  making  counter  pressure  with  the 
palm  of  the  other  hand,  placed  on  the  side  of  the  head  over  the 
region  of  the  tonsil. 
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Note. — It  M-ill  be  foiuid,  on  continuing  to  kiiead  the  jKuvder, 
that  it  requires  less  wat«r  than  at  first  appeared  necessaiy  to 
make  it  into  a  mass,  and  it  is  important  to  bear  this  in  mind, 
Ijecause  unless  only  a  few  drops  of  water  are  added  tlie  mass  will ! 
he  too  soft  to  be  of  use,  as  the  saliva  or  blood  quickly  moistens  it' 
when  introduced  into  the  mouth. 

As  a  general  rule,  after  excision  of  the  tonsils,  the  parts 
should  be  kept  at  rest  ;  it  is  therefore  not  adrisable  to  gargle 
the  throat.  When  there  is  a  tendency  for  the  neighbouring 
tissues  to  become  iuBanied,  ice  may  be  sucked  with  advan- 
tage, and  in  some  cases  ita  use  lessens  the  feeling  of  soreness. 
The  niarslimallow  lozenges  of  the  Throat  Hospital  PliarmacoptEi* 


I 


are  useful  in  tlie  case  of  cliildren.  and  for  adults  the  bismntb  anw 
morphia  pastilles  of  the  same  Pharmacopoeia  are  often  of  servi 
In  spite  of  tiie  patient's  sucking  ice,  ccdema  of  the  soft  palate  n 
uvula  sometimes  ensues,  and  the  author  has  known  acute  suppurap- 1 
tive  inflanmiation  of  the  middle  ear  to  follow  the  excision  of  the  1 
tonsil  on  the  same  side,  in  the  absence  of  any  apparent  cause  fori 
this  severe  inflammation  folloiviiig  the  operation.  When  u?denia4 
Occurs,  tlie  application  of  ice  should  be  continued,  and  consider- 1 
able  relief  will  be  afforded,  and  the  duration  of  the  attAck  lessened.  1 
if  the  swollen  tissues  around  the  uvula  be  scarified.  For  th&iJ 
purpose  the  author  uses  tlie  instniment  sIiohti  in  Fig.  S9,  made  by  J 
Messrs.  Jlnyor  &  Mi'ltzer.  to  fit  into  his  pocket  case.  Each  ( 
the  end^  A  has  a  T-sliaped  piece  (a  and  a')  projet-ting  from  thei 
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iner  surfare,  whit^h  pass  through  tlie  apertures  (c  and  c')  in  the 
ides  of  an  ordinary  pair  of  dissecting  forceps  B.  As  will  be 
I  in  the  figures,  the  top  of  the  T  in  A  and  C  is  at  a  right 
I  angle  ti)  the  blade  of  the  instrument,  which  must  tlierefore  be 
f  placed  at  a  right  angle  to  the  forcepa  in  order  to  allow  the  T-piece 
to  pass  through  the  aperture  c.  On  twisting  the  blade  A  to 
its  position  sho^^^l  in  C,  the  pin  (h)  slips  into  the  hole  (d),  and 
holds  the  blade  securely  in  position.  The  total  length  of  the 
instmment,  as  shown  at  C,  is  eight  inches.  With  this  instru- 
ment the  uvuta  is  easily  scarified,  as  it  is  pierced  on  each  side 
aimnltaneously  by  the  points.  The  previous  application  of  a 
solution  of  cocaine  makes  the  pi-ocedure  painless.  A  good  deal 
of  jaiii  in  the  fauces  is  sometimes  experienced  during  the  act  of 
swallowing  for  a  day  or  so  after  the  tonsils  have  been  removed, 
and  in  the  case  of  delicate  children  it  may  be  atlvisiible  tn  adopt 
Some  measure  for  its  relief. 

The  following  simple  Method  for  Believing  Odynphagia 

deserves  to  be  better  known,  as  it  is  appUcable  to  all  cases, 
whether  the  cause  be  malignant  disease,  scarlet  fever,  diphtberia, 
phthisis,  tonsillitis,  or  any  other  afiectiou.  It  is  performed  as 
follows : — A  person  standing  behind  the  patient,  who  should  be 
»*^ated  oa  a  cliair  or  in  bed,  places  the  palm  of  each  hand,  with 
tlie  jin-jen  jioinfed  direetly  ujuvaiiig.  over  the  ear  on  the  corre- 
B]>onding  side,  and  then  make«  firm  pressure  toi\'ards  tlie  mesial 
line.  The  greater  the  pressui-e  the  greater  will  be  the  relief 
from    the    (lain   during  swallowing. 

Oranular  Pharyngitis*  is  often  found  associated  with 

e-.-ttftrrli  tif  the  niidiil-.-  i.'ar,  and  when  the  side  of  the  pharynx 
l.»_-liind  (lif  poslt-riur  pillai^s  is  involved,  it  is  especially  prone  to 
Ite^p  up  the  mischief  in  the  con-eaponding  ear.  When  the 
t.issues  become  hypertrophied  in  this  position,  the  patency  of  the 
.  .£astachian  tube  on  the  corresi>oiiding  side  is  usually  interfei'ed 
rith,  and  in  many  cases  the  patient  is  unable  to  inflate  the 
miMimnu  by  Valsalva's  method.  The  irritation  exj^rienced  is 
refeired  to  the  inner  end  uf  the  meatus,  below  its  floor, 
I  attempt's  are  made  to  scratch  the  place  with  a  finger  or 
niH  instrument  passeil  into  the  meatus. 

Improper  voice- product  ion  was  formerly  believed    to   be    the 
»  paper  by  the  Author,  Jlnliail  I'tfta  and  Cirfular. 
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* 
primary  cause  of  granular  pharyngitis,  but  the  author  for  many 

years  has  held  a  very  different  view.  He  attributes  it  to  irritation 
of  the  gastro-intestinal  or  utero-vaginal  mucous  membrane,  and 
considers  that  the  discomfort  which  results  from  singing,  ivading 
aloud,  or  any  prolonged  or  excessive  use  of  the  voice,  is  due 
to  irritation  of  the  granulations  which  have  been  brought  already 
into  existence  by  the  more  remote  disorder.  The  large  number 
of  individuals  who  suffer  from  this  affection,  and  vet  do  not  use 
their  voice  in  public,  or  to  an  excessive  degree  ;  and  the  prevalence 
of  the  disoi-der  amongst  females  to  an  equal  or  even  greater  extent 
than  amongst  males,  show  that  the  old  theory  as  regaixls  the 
etiolog}''  of  the  affection  is  incorrect.  The  author  considei's 
dyspepsia  in  its  various  forms  the  most  frequent  cause  of  the 
disorder;  and  he  has  found  that  it  may  be  kept  up  by  an  amount 
of  gastro-intestinal  irritation  which  is  insufficient  to  cause  the 
patient  to  be  aware  that  he  suffers  from  indigestion.  Constipation 
and  disorders  of  menstruation,  especially  those  in  which  the 
periods  are  too  frequent  and  profuse,  are  iisually  found  associated 
with  granular  pharyngitis,  and  the  affection  is  generally  co- 
existent with  profuse  leucorrhea.  Some  of  the  worst  instances 
met  with  by  the  author  occurred  in  women  who  were  suffering 
from  uterine  derangement,  the  hypertrophied  tissue  in  these  cases 
being  most  abundant  behind  the  posterior  pillai^s.  Patients 
suffering  from  granular  pharyngitis  usually  experience  increased 
discomfort  in  damp  weather,  and  frequently  also  during  the 
prevalence  of  an  easterly  wind.  In  many  instances  the  throat 
is  more  imcomfortable  in  the  evening  or  at  other  times  when 
the  patient  is  feeling  fatigued ;  it  is  also  liable  to  be  irritated 
by  dust,  as  in  a  ball-room,  or  by  vitiated  air.  In  cases  of  chronic 
middle-ear  catarrh,  associated  with  granular  phaiyngitis,  the 
increase  in  the  symptoms  during  damp  weather  is  doubtless 
partly  consequent  on  the  aggravated  state  of  the  granular 
pharyngitis  which  has  resulted  from  the  climatic  condition. 

The  Treatment  of  gi'anular  pharyngitis  must  be  first  directe<l 
to  remove  the  source  of  invitation  which  has  produced  and  is 
keeping  uj)  the  affection,  and  until  this  result  has  been  obtained 
local  applications  will  not  afford  permanent  benefit.  To  relieve 
the  local  irritation  the  pastilles  of  bisnnith  and  morphia  (Throat 
Hosp.  Phar.)  will  be  found  serviceable,  and  borax  with  glycerine 
or  svrup  of  Virginian  pnine  are  sometimes  useful.     Astringents, 
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if  weak,  often  give  relief,  but  when  too  strong  they  are  apt  to 
irritate.  The  destruction  of  the  granulations  with  the  electric 
cautery  ahoulrl  be  postponed  until  the  pliaryngeal  congestion  has 
Bubeided,  otherv^'ise  they  are  almost  sure  to  recur,  and  it  is 
obvionBly  desirable  not  to  destroy  more  mucous  membrane  than 
is  necessary.  When  using  the  cautery,  care  should  l)e  taken 
to  touch  the  granulations  lightly,  otherwise  the  deeper  layer 
of  fascia  will  be  unnecessarily  involved  in  the  cicatrix.  A 
10 — 20  per  cent,  solution  of  cocaine  should  be  applied  to  the 
granules  which  are  to  be  touched  with  the  cauteiy ;  and  for 
this  purpose  the  author  prefers  to  use  a  piece  of  absorbent 
wool  on  a  probe  or  a  brush,  rather  than  a  si)ray-producer, 
because  by  the  former  methods  less  cocaine  is  swallowed,  and 
therefore  there  is  not  so  much  liability  to  the  unpleasant 
sensations    produced  by  this    drug.     It    must    not    be  forgotten 


Fig.  90. 

Nf  NN'S  UVt'LA  SCISSOllS. 

tliat  pharyngeal  congestion  usually  accompanies  nasal  obstruc- 
tion, in  consequence  of  the  oral  breathing  which  results,  and 
when  associated  with  ear  disease,  it  is  especially  desirable  to 
obtain  a  ijermanent  free  passage  through  each  nostril. 

Congestion  of  the  pharynx  is  sometimes  i)ai-t-ly  the  result  of 
the  irritation  produced  by  an  elongated  uvula,  and  when  this  is 
the  case  the  superfluous  mucous  membrane  should  be  removed. 
This  operation  is  best  performed  by  seizing  the  tip  of  the 
redundant  jwrtion  of  mucous  membrane  with  a  long  ])air  of 
mouse-toothed  forceps  after  the  part  has  been  anaesthetised  with 
cocaine,  and  removing  it  with  suitable  scissors  (Fig.  90).  The 
incision  should  be  made  to  j)ass  obliquely  from  side  to  side 
immediately  below  the  end  of  the  azygos  uvulfie  muscle,  and  to 
terminate  about  an  eighth  of  an  inch  above  that  point.  When 
the  muscular  tissue  is  hyi>ei'troi)hied,  a  portion  of  it  must  be 
taken  awav,  as  well  as  the  end  of  the  lax  mucous  membrane. 
If  the  operation  is  done  as  above  described,  the  uvula  retains  its 
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pointed  shape,  and  when  the  parts  have  healed  it  is  difficult  to 
detect  that  any  portion  of  it  lias  been  removed. 

Morbid  Growths  of  various  kinds  are  found  in  the  naso- 
pharynx, and  may  be  divided  into  two  principal  classes,  (a)  inno- 
cent and  (b)  malignant.  To  the  former  class  belong  (1)  fibro- 
mata, (2)  enchondromata,  (3)  mucous  poljT)i,  springing  from 
various  parts  of  the  posterior  nares,  and  (4)  adenoid  growths. 
The  polypoid  degeneration  of  the  inferior  turbinated  body  pre- 
viouslj'-  mentioned  (page  284)  may  also  be  again  referred  to 
as  projecting  into  this  region.  Malignant  growths  (carcinoma 
and  sarcoma)  less  frequently  affect  the  naso-pharynx. 

All  these  growths  are  liable  to  occlude  the  mouths  of  the 
Eustachian  tubes  and  to  cause  more  or  less  deafness.  The  fibrous 
growths  spring  from  the  periosteum  of  the  walls  of  the  naso- 
pharynx, and  most  frequently  from  the  roof;  the  patients  are 
usually  males  between  10  and  25  years  of  age.  The  growths 
rapidly  increase  in  size,  sometimes  becoming  as  large  as  an 
ordinary  apple ;  and  they  may  in  the  course  of  time  block  up 
one  or  both  Eustachian  tubes.  Haemorrhage  frequently  occurs, 
and  sometimes  to  such  a  degree  as  to  produce  decided  anaemia. 
In  the  early  stages,  on  examination  with  the  finger,  a  firm, 
smooth  growth  can  be  felt,  and  its  extent  can  be  more  or  less 
easily  traced.  When  ulceration  occurs,  a  foul-smelling  secretion 
escapes  by  the  mouth  and  nose,  and  may  pass  do^vn wards  into 
the  stomach.  Enchondromata  are  ver\^  rarelv  found  in  the  naso- 
phar^^lx.  They  may  extend  in  various  directions  and  attain  a 
considerable  size;  but  they  are  not  accompanied  by  profuse 
haemorrhage.  Mucous  polypi  are  frequently  found  in  the  naso- 
pharjnx,  but  usually  in  connection  with  similar  growths  in  the 
nostril.  Their  place  of  origin  varies ;  sometimes  they  spring 
from  the  middle  or  inferior  turbinate  and  extend  backwards  and 
downwards.  In  other  cases  thev  are  attached  to  the  lateral  wall, 
between  the  pharyngeal  orifice  of  the  Eustachian  tube  and  the 
exti*emitv  of  tlie  inferior  turbinate.  In  a  third  class  of  cases, 
they  are  attached  to  the  margin  of  the  choanae.  Malignant 
growths  are  soft  to  the  touch,  rapidly  increase  in  size,  soon 
become  ulcerated  and  extend  to  adjacent  parts. 

The  Treatment  of  growths  in  the  naso-pharj'iix,  other  than 
adenoid  growths,  requires  only  a  brief  description  in  this  work. 
Fibrous  growths,  on  account  of  their  size  and  prolongations,  and 
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the  adhesions  they  are  apt  to  form,  may  present  many  difficulties 
to  the  operator.  For  the  procedure  necessarj^  for  their  removal, 
a  work  on  general  surgery  must  be  consulted.  Mucous  polypi 
can  generally  be  removed  through  the  nostrils  by  means  of  a 
wire  snare,  if  the  loop  is  guided  by  the  forefinger  of  the  left 
hand  when  introduced  into  the  naso-pharynx.  It  is  well  to 
wear  an  india-rubber  finger-guard  whilst  this  is  being  done,  to 
prevent  injury  from  the  teeth.  In  the  case  of  large  polypi 
attached  by  broad  bases,  it  is  advisable  to  cauterise  the  surface 
freely  and  deeply,  so  as  gradually  to  destroy  the  tissues,  if 
the  gro\*i:h  cannot  be  removed  x^'ith  a  snare.  A  solution  of 
cocaine  should  be  applied  some  minutes  before  the  cauteiy  is 
used,  and  one  or  more  weeks  should  be  allowed  to  elapse  between 
each  operation.  After  removal  of  a  polypus,  it  is  generally 
necessarj'  to  destroj'  with  the  electro-cauter}'  the  remains  of  the 
base,  from  which  otherwise  new  growth  may  become  developed. 

It  remains  to  add  a  few  words  on  the  third  indication,  viz., 
to  restore  the  functions  of  the  muscles  of  the  Eustachian  tubes. 
This  effect  is  in  some  measure  achieved  bv  all  remedies  which 
improve  the  condition  of  the  mucous  membrane  of  the  naso- 
pharj^nx. 

Gargling  the  Throat,  performed  in  the  manner  suggested  by 
V.  TrOltsch,*  is  an  efficacious  method  of  cleansing  the  naso- 
pharynx and  of  exercising  and  strengthening  the  muscles  of 
the  tubes.  It  is  performed  as  follows : — The  ])atient  having 
taken  a  mouthful  of  the  fluid,  allows  it  to  pass  into  the  lower 
part  of  the  naso-phar}'nx,  and  throws  his  head  well  back.  The 
muscles  of  the  palate  and  throat  are  then  caused  to  contract,  so 
that  the  fluid  is  forced  upwards,  and  the  motion  of  swallowing 
is  then  performed,  but  the  fluid  is  not  allowed  to  pass  down- 
wards. With  a  little  practice,  the  same  mouthful  of  water  can 
be  moved  upwards  and  downwai-ds  before  it  is  finally  expelled 
from  the  mouth.  A  few  tea-spoonfuls  of  brandy  or  a  little 
borax  mav  be  added  to  the  water.  In  order  to  show  that  this 
process  causes  the  fluid  to  wash  the  pharynx.  Dr.  Roosa  has 
suggested  the  following  simple  experiment : — Let  the  posterior 
wall  of  the  pharj-nx  be  painted  with  tincture  of  iodine,  and 
then  a  gargle  of  starch-water  be  used  in  the  manner  described ; 
the  characteristic   reaction  will   be   found   in   the  ejected   fluid. 

•  Lehrhvch  der  Ohrenheilkunde,  Aufl,  6,  S.  372. 
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The  process  causes  forcible  contraction  of  the  muscles  of  the 
tubes ;  the  glandular  structures  are  compressed,  and  the  muscles 
themselves  are  stimulated  and  strengthened. 

Electricity  is  sometimes  useful  in  these  cases,  and  either 
the  galvanic  or  the  induced  current  may  be  employed.  One 
electrode  is  passed  either  through  the  nose  or  into  the  mouth, 
and  applied  to  the  pharj-nx,  while  the  other  is  placed  on  the 
side  of  the  neck  or  in  the  meatus.  (See  last  paragraph  in 
chapter  on  Electricity  in  the  Treatment  of  Diseases  of  the  Ear.) 
In  order  to  act  directly  upon  the  muscles  of  the  tube,  a  suitable 
electrode  may  be  passed  into  the  orifice  through  the  Eustachian 
catheter. 

Adenoid  Growths  in  the  naso-pharynx  play  a  very  im- 
portant part  in  the  causation  of  diseases  of  the  middle  ear,  and 
will  therefore  be  descnbed  somewhat  minutely.  These  gi'owths 
generally  spring  from  the  pharyngeal  tonsil,  and  are  due  to 
hyj)ei*plasia  of  its  tissue.  Owing  to  the  nature  of  their  struc- 
ture, the  term  *'  adenoid "  was  applied  to  them  by  the  late 
Dr.  W.  Meyer,  of  Copenhagen. 

The  pharyngeal  ton§il  was  described  by  Kolliker  in  1859, 
and  he  also  discovered  masses  of  glandular  tissue  around  the 
openings  of  the  Eustachian  tubes,  near  the  posterior  nares  and 
on  the  posterior  part  of  the  soft  palate.  Luschka  states  that 
the  pharyngeal  tonsil  occupies  the  roof  of  the  pharynx,  extends 
thence  to  the  posterior  wall,  forms  the  base  of  Rosenmttller's 
fossae,  and  coats  the  surface  of  the  swellings  caused  by  the  pro- 
jecting mouths  of  the  Eustachian  tubes.  Its  normal  maximum 
thickness  is  7mm.  It  contains  manv  roundish  follicles  and 
racemose  glands ;  its  structure  is  the  same  with  that  of  the 
tonsils.  In  1860  Czermak  observed  two  small  gro\\^hs  on  the 
left  side  of  the  upper  part  of  the  naso-pharynx.  In  1864  Sir 
Andrew  Clark  ])ublished  a  paper  on  naso-palatine  gland  disease, 
in  the  London  Hospital  Reports,  and  observed  that  foetid  cheesy 
ma.^ses  were  sometimes  contaiuvHl  in  the  cavities  of  these  glands. 
A  year  later,  Lowenberg  described  three  cases  of  deafness  with 
vegetations  in  the  naso-pharynx.  Voltolini  also  reported  the 
case  of  a  man.  aged  foity,  under  his  care  during  two  yeare  for 
deafness.  He  discovered  stalactite-like  growths  projecting  into 
the  free  cavity  of  the  naso-pharynx.  In  1868,  Dr.  Meyer  gave  a 
full  account  of  adenoid  growths  in  the  Medico-Ckintrfjical  Trans- 
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actions,  vol.  liii.  He  described  the  8ymj)toms  and  pmgress  of 
the  affection,  the  microscopic  character  of  the  gi*o>\i:hs,  and  a 
mode  of  surgical  treatment.  He  had  then  examined  2,000 
children  in  national  schools,  and  had  discovered  the  affection  in 
one  i>er  cent,  of  this  number.  In  a  J-iOndon  school  containing 
700  children,  13,  or  1*8  per  cent.,  were  found  by  Dr.  Meyer* 
to  exhibit  the  "dead  pronunciation."  Digital  examination 
proved  that  this  was  based  throughout  uj>on  adenoid  growths 
in  the  naso-pharj'nx.  The  close  causal  connection  of  ear-affec- 
tions with  these  growths  was  likewise  clearly  ascertained  by 
Dr.  Meyer :  he  found  130  cases  of  ear-disease  among  175  patients 
suffering  from  adenoid  growths.  A  few  years  ago,  Dr.  Gustav 
Justi  published  an  essay  on  this  subject;  it  forms  No.  125  of 
Professor  Volkmann's  "  Sam m lung." 

Anatomically,  the  growths  consist  of  adenoid  tissue.  They 
varj'  in  form  and  consistence,  sometimes  lx»ing  solid  and  firm — 
sometimes  soft,  highly  vascular,  and  prone  to  bleed.  They  may 
be  either  almost  uniformly  distributed  over  the  roof  and  posterior 
wall  of  the  naso-pharynx,  or  collected  so  as  to  form  several  conical 
or  coml>-shai)ed  projections.  Dr.  Meyer  described  them  in  one 
case  **as  giving  the  finger  the  sensation  of  soft  masses,  which, 
j-ielding  to  pressure,  felt  very  much  like  a  bunch  of  earth-worms, 
and,  hanging  down  from  the  roof  of  the  j)harvnx,  (romj)lHtely 
closed  up  the  posterior  nai-es.*'  On  close  examination,  the  surface 
of  the  growths  is  seen  to  be  S])lit  in  different  diivctions,  and 
dotted  over  with  sieve-like  lacunae,  which  are  formed  bv  the 
openings  of  the  excretory  ducts  of  the  nuicous  and  follicular 
glands.  The  mucous  membrane  covering  them  varies  in  thickness; 
the  epithelium  is  usually  ciliated.  Great  vascularity  is  a  character- 
istic of  most  of  these  growths ;  in  some  cases,  the  bulk  of  the 
tumour  is  made  up  of  connective  tissue.  Microscoj)i(j  examination 
reveals  networks  of  delicate  connective  tissue,  which  in  ])art 
contain  lymphoid  corpuscles,  and  in  places  are  surromided  ])\' 
them. 

Etiology. — Adenoid  growths  are  more  connuon  in  young  suIh 
jectd  than  among  adults.  The  great  abundance  of  lymph-follicles 
in  the  naso-pharj^iix  of  children  explains  the  fi*equent  occurrence 
of  the  disease  in  early  life;  the  usual  period  for  tiiese  growths  to 
declare  themselves  is  about  the  third  year.     During  childhood  this 

•  Archives  of  Otology ^  voL  xiv.  p.  267, 
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lymjilioicl  tisane  is  very  easily  excited  to  take  on  active  grow 
Similar  examples  are  seen  iji  the  toiisila  and  cervical  [flancls.  The 
amo\int  of  tissue  suiEcient  to  cause  marked  symptoms  in  children 
might  produce  none  in  adults,  in  consec|uence  of  the  larger  8|>ace 
in  the  naso-pharynx  allowing  free  nasal  respiration;  and  for  the 
same  reason  we  11-flev eloped  children  may  liave  a  targe  amount  of 
adenoid  gro«"th  and  yet  keep  theii'  mouths  almost  closed.  The 
excessive  development  of  the  tissue  in  question  is  probably  often 
due  to  very  alight  catan'h  of  the  naso-pharynx.  It  niaj"  be 
producetl  by  prolonged  congestion  of  this  cavity,  and  hence  the 
fre(|uent  development  of  growths  after  scarlet  fever,  measles,  and 
whooping-cough.  The  absor]>tion  of  septic  matter  by  Liisehkas 
tonsil  may  account  for  the  frequent  occurrence  of  growths  after 
t  he  two  former  diseases,  and  also  for  their  development  in  weakly  or 
underfed  children,  who  pass  much  time  in  an  overcrowded  school, 
or  who  live  in  a  small  and  badly  ventilated  room.  Sex  is 
apparently  without  influence  in  the  |>rocluction  of  the  disease. 
Herediiij  is  a  donbtful  factor,  it  being  far  more  probable  that  the 
children  affected  have  been  exposed  to  predisposing  conditions 
similar  to  those  to  which  their  parents  were  subjected.  Tuljer- 
culosis  is  said  to  cause  these  growths,  but  they  are  not  usually 
accom[)anied  by  other  marked  signs  of  the  diathesis.  In  the 
majority  of  cases  no  obvious  cause  can  be  detected.  The  gn.nvths 
ai-e  not  infrefjuently  associated  with  deformities  of  the  throat. 
such  as  cleft  palate. 

Tlie  Symptom!  of  adenoid  grow-ths  may  be  divided  info  two 
classes — subjective  and  objective.  The  prominent  subjective 
symptoms  are  (1)  obstruction  to  nasal  respiration  ;  breathing 
tbi-ough  the  nose  is  either  impossible  or  very  difficult.  In  the 
latter  case  the  mouth  can  be  kept  closetl,  but  only  for  a  time,  and 
it  is  more  convenient  to  keep  it  open.  The  degree  of  obstruction 
deitends  upon  the  size  and  ]>oaition  of  the  growths  and  the  size  of 
llie  naso-pharynx,  also  uiwn  the  amount  of  swelling  of  the  mucous 
membrane  which  they  cause.  When  an  infant  is  suffering  from 
post-nasal  growths  he  is  unable  to  suck  for  more  than  a  short 
time,  and  throws  the  teat  out  of  his  month  fretiueutly  in  onlir 
to  breathe  more  freely.  (2)  Inability  to  blow  the  nose  proi»friy. 
The  cause  of  tiiis  symptom  is  easily  intelligible:  air  c-amiot  be 
driven  with  sufficient  force  through  the  nares.  so  as  to  «ert 
ffcivtion.      (3)  The  patient  complains  of  dryness  of  the  thi 
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on  waking  ;  this  is  due  to  breathing  through  ihe  mouth,  the 
moisture  of  which  is  removeil  by  the  air.  (4)  Headache,  which 
is  doubtless  due  to  the  pressure  or  tension  caused  by  tlie  growths 
apon  the  mucous  membi-ane,  closely  adiierent  to  the  base  of  the 
sknll.  To  a  like  cause  may  be  due  the  feeling  complained  of 
by  many  patients,  tliat.  tliere  is  something  at  the  back  of  the 
throat,  which  no  attempts  can  remove.  Sleyer  observed  that  this 
pain  was  increased  in  some  cases  by  digital  pressure  on  the 
growths  ;  also-  that  it  was  sometimes  continuous,  sometimes 
remittent,  its  locality  varying  in  diffei-ent  cases ;  sometimes,  and 
(^jjecially  ill  children,  there  is  abundant  nnico-jiurulent  discharge, 
either  oozing  from  the  nostrils  or  trickling  down  the  back  of  the 
throat.  (6)  Symptoms  referable  to  the  ear,  viz..  deafness,  ear- 
ache, and  tinnitus ;  and,  in  some  oases,  more  or  leas  discharge. 
About  ten  years  ago.  Dr.  fiuye,*  of  Amsterdam,  drew  attention 
to  a  symptom  often  associated  with  disorders  of  the  nose  and 
adenoid  growths,  and  termed  by  him  a{^o»exia,  or  inability  to  fix 
tlie  attention  on  auy  definite  more  or  less  abstract  subject.  Most 
of  the  cases  observed  by  him  occurred  among  boys  or  young  men 
at  school  or  universities.  In  onler  to  explain  this  symptom.  Dr. 
Guye  points  out  that  large  lymph-vessels  leave  the  cerebral  cavity 
together  with  the  fibres  of  the  olfactory  ner\'e.  Structural  changes 
in  the  nasal  mucous  membrane,  and  especially  such  as  exert 
pressure  on  the  lymphatics,  will  prevent  or  hinder  the  cturent 
of  the  lymph,  and  cause  retention  of  the  products  of  nietaboliam 
in  the  cerebral  tissues.  Pressure  on  the  Ivmphaties  may  likewise 
be  caused  by  local  hypertemia,  due  to  reflex  action,  which  may 
serve  to  account  for  paroxysmal  attacks  of  aprosexia. 

A  somewhat  large  percentage  of  disorders  of  the  middle  ear 
Ksult  fi-om  adenoid  giowths  of  the  naso-pharjTix.  The  catarrhal 
[iMxress  accompanying  the  growths  is  very  apt  to  extend  through 
the  tubes,  especially  when  the  growths  are  situatwl  upon  the 
lateral  walls,  close  to  the  phai-yugeal  openings.  Both  ears  are 
not  always  equally  affected;  the  sjTnptoms  may  diminish  or 
even  disappear  for  a  time.  The  process  in  the  middle  ear  is 
either  acute  or  chi-onic,  and  coiTesponds  with  the  intensity  of  the 
Minptoms.  When  the  eaiM^omplication  occura,  swelling  of  the 
tuDcous  membrane  of  the  Kustachian  tube  and  interference  with 
t  passage  of  air  to  the  tympanum  ai-e  the  first  symptoms  ;  after- 
•  Brit.  Mtd.  JtiHrn.,  1889,  vol.  ii.  p.  709. 
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wards  the  mucous  membrane  of  the  tympanum  becomes  involved. 
The  patient  often  comjtlains  of  auditory  hallucinations  of  all 
kinds,  such  as  ringing,  buzzing,  humming,  and  other  noises  in 
the  ears ;  sometimes  there  are  twinges  of  jiain ;  range  and 
sharpness  of  auditory  perception  are  diminished. 

ObjeotlTe  Symptonu. — Tlie  patient  has  a  heavy  look,  and 
appears  dull  and  stupid  (Fig.  91).  The  siKjech  is  decidedly 
affected ;  the  sound  of  h  is  substituted  for  that  of  p,  and  d 
for  t.  In  some  cases  tlie  nasal  sounds  cannot  be  pronounced, 
but  ft,  d,   and   I   are   uttered    instead.      The    alteration  'in    the 


voice  is  due  [wrtly  to  the  closure  of  the  nose,  partly  ^to  alter- 
ation in  the  uvula,  and  diminution  of  the  naso-pharyngeal  space. 
Czermak  was  the  first  to  show  the  importance  of  the  uvula  in 
the  formation  of  vowel-sounds.  He  stated  that  wheu  these  are 
uttered,  clianges  take  |»lace  in  the  direction  of  the  velum,  and 
therefore  in  tlie  level  at  which  it  closes  the  pharynx  above.  When 
adenoid  growths  exist,  the  velum  is  often  thickened,  partly  in 
CQn9e(|uence  of  diffuse  swelling  of  the  follicular  glands  and  partly 
from  a^eiua.  Tlie  weak,  dull,  monotonous  voice  ia  mainly  due 
to  the  impediment  to  fi-ee  movement,  and  to  the  thickening  of 
the  velum.     After  removal  of  the  growths,  the  nasal  twang  may 


ADENOID  GROWTHS.  305 

completely  disappear,  while  the  other  features  of  the  Toice  re- 
main— probably  as  a  result  of  thickening  of  the  velum.  As  a 
matter  of  course,  these  growths  interfere  with  singing,  and  may 
render  it  quite  impossible.  In  addition  to  the  mechanical 
obstruction  which  they  cause,  there  is  often  paresis  of  the  palate, 
due  to  the  chronic  congestion  of  the  palatine  glands  and  muscular 
tissue.  In  extreme  degrees  of  enfeeblement  of  the  muscles,  the 
impairment  of  speech  closely  resembles  that  which  occurs  in 
patients  suffering  from  cleft  palate. 

Other  prominent  symptoms,  some  or  all  of  which  may  be 
present  according  to  the  severity  of  the  case,  are: — Noisy  respira- 
tion when  awake,  snoring  and  sometimes  also  mucous  dribbling 
from  the  mouth  during  sleep  ;  the  lips  prominent  and  expression- 
less, and  mo\Ting  feebly,  owing  to  partial  abolition  of  the  functions 
of  the  orbicularis  oris,  buccal  respiration  being  often  noticeable ; 
excessive  prominence  of  the  central  incisor  teeth  and  a  high  vault 
of  the  palate ;  the  nostrils  narrow,  a  crooked  septum,  and  the 
cavities  of  the  nasal  fossae  ill-developed ;  the  alae  of  the  nose 
depressed  at  the  junction  of  the  superior  and  inferior  lateral 
cartilages ;  the  faucial  tonsils  often  enlarged  and  sometimes 
persistent  cough ;  distension  of  the  transverse  nasal  vein,  caused 
by  obstruction  to  venous  outlet  through  spheno-palatine  foramina 
and  phaiyngeal  collaterals.  In  severe  cases  the  patients  are  often 
pigeon-breasted  and  present  signs  of  anaemia.  Nocturnal  incon- 
tinence of  urine  is  sometimes  found  in  patients,  especially  girls, 
who  are  the  subjects  of  adenoid  growths. 

Dr.  William  Robertson,  formerly  of  Newcastle-on-Tyne,  called 
attention  to  the  presence  or  past  existence  of  adenoid  growths 
in  cases  of  inflammation  of  the  lymphatic  glands  in  the  neck,  and 
was  the  first  to  point  out  that  the  latter  affection  was  often  directly 
due  to  the  absorption  of  septic  matter  in  the  naso-pharynx.  On 
examining  the  throat  the  hard  palate  is  seen  to  be  arched;  its 
mucous  membrane  and  that  of  the  posterior  wall  of  the  pharynx 
are  often  swollen  and  almost  oedematous  in  appearance.  The 
growths  in  the  naso-pharynx  secrete  a  tough  mucus,  sometimes 
of  greenish  colour,  which  may  be  mixed  here  and  there  with 
blood;  this  runs  down  the  posterior  wall  and  the  back  of  the 
soft  palate.  In  adults  the  secretion  is  most  abundant  in  the 
morning,  having  accumulated  and  become  dry  during  the  night. 
Exposure  to  cold  causes  increased  secretion,  which,  if  retained, 
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is  apt  to  })ecome  offensive,  as  a  result  of  decomposition.  Tlie 
amount,  colour,  and  consistence  of  the  mucus  found  in  the 
pharynx  vary  in  different  cases.  The  mucous  membrane,  as  a 
rule,  is  deeper  in  coloin*  than  normal ;  the  uvula  is  often  twisted 
to  one  side.  The  back  of  the  j)harynx  may  present  enlarged 
glands  and  vessels,  projecting  beyond  the  surface  of  the  mucous 
membrane.  Phanjntjitis  sicca  may  be  found  in  cases  where  the 
obstruction  affects  only  the  upper  and  middle  meatus.  The 
larynx  is  often  more  or  less  congested. 

On  examining  the  ear,  the  membrana  tympani  is  generally  seen 
to  be  dull  and  depressed,  often  to  an  extreme  degree ;  the  bright 
spot  is  either  diffused  or  absent.  The  membrane  is  sometimes 
congested,  sometimes  perforated ;  otorrhoea  is  not  uncommon, 
and  the  cavity  of  the  tympanum  is  sometimes  occupied  by 
granulations.  The  Eustachian  tubes  are  generally  closed  to 
Valsalva's  inflation. 

Diagnosis. — In  many  cases  the  aspect  of  the  patient  is  sufficient 
to  enable  a  diagnosis  to  be  made ;  but  if  there  is  a  doubt,  it  may 
be  removed  by  examining  the  naso-pharynx  with  a  laryngeal 
mirror,  or,  failing  that,  with  a  finger.  Digital  examination  is 
safe,  easy,  and  practicable,  and  reqiiires  no  preparation ;  it 
should  never  be  neglected  in  any  case  at  all  suspicious.  It  is 
necessary  to  guard  the  finger  from  injury  by  the  patient's  teeth, 
and  as  the  author  found  the  jointed  metal-guard  in  oixlinary  use 
unsuitable,  he  devised  one  of  a  different  kind,  figures  and  descrip- 
tion of  which  will  be  found  on  page  114.  Whilst  the  examination 
is  being  made  the  patient's  head  should  be  thrown  a  little  back- 
wards, and  steadied  with  the  surgeon's  hand,  and  the  patient 
should  breathe  (juietly  and  deeply  through  the  mouth.  Tin's 
digital  t»xi)loration  is  practicable  in  patient.s  of  all  ages.  In 
the  ease  of  children,  and  in  adults  with  small  growths,  not 
much  interfering  with  the  movements  of  the  velum,  the  latter 
8ometinn»s  approximates  to  the  posterior  wall  and  impedes  the 
jwssngi*  of  the  finger.  When  this  occurs,  the  tip  of  the  finger 
should  Ih»  plaiv<l  behind  the  lower  part  of  the  posterior  pillar 
of  the  f;uu*«*s  on  the  side  on  which  the  surgeon  is  standing. 
and  slipi^^l  upwanls  in  the  space  between  it  and  the  posterior 
wall  of  tho  pharynx.  By  this  means  it  will  easily  pass  behind 
the  «^^'ft  ^vi^^to.  Pigital  ex])loration  infoiTns  us  as  to  the  con- 
si^at-eiTiV^,   vi'A^.   4^«d    extent    of    the    growths,    which    are    more 
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common  than  is  generally  supposed.  Some  amount  of  lisemor- 
rhage  usually  follows  the  examination. 

Inspection  with  the  Mirror. — To  diminish  the  irritability  of 
the  throat,  the  part  should  be  first  sprayed  or  j)ainte(l  over 
with  a  solution  of  cocaine,  2 — 5  per  cent.,  according  to  the  age 
of  the  patient.  The  mirror  should  then  be  passed  behind  the 
velum,  to  the  front  of  the  posterior  wall  of  the  pharynx, 
which  should  not  be  touched ;  it  is  then  carefully  turned, 
depressed,  or  raised,  so  as  to  get  a  view  of  the  whole  space. 
In  some  cases  it  is  necessary  to  depress  the  tongue,  but 
usually  the  examination  is  best  borne  when  this  is  not  done. 
By  gently  pulling  the  soft  palate  forwaixl  with  a  tractor  the 
whole  of  the  contents  of  the  naso-phaiynx  can  be  seen.  But 
this  instrument  is  not  well  tolerated  by  children.  When  growths 
are  present,  and  depend  from  the  roof  of  the  pharynx,  their  lower 
free  border  and  posterior  surface  are  all  that  can  be  seen.  A 
better  view  can  be  obtained  when  there  are  only  small  growths 
on  the  roof  and  on  the  posterior  wall.  In  adults  with  large 
gi-owths,  and  in  children,  pharyngoscopy  often  partially  or 
completely  fails,  from  want  of  sufficient  illumination,  or  on 
account  of  the  narrowness  of  the  space  between  the  velum 
and  posterior  wall  of  the  pharynx.  Enlarged  tonsils  usually 
prevent  a  good  view  being  obtained.  W^hen  the  nasal  cavities 
are  very  large,  it  is  sometimes  possible  to  see  the  iiaso-pharynx 
by  simply  lifting  up  the  tip  of  the  nose.  Such  a  \new,  however, 
can  be  obtained  only  in  very  rare  cases.  Zaufal's  naso-pharyngeal 
speculum  is  sometimes  useful,  but  difficulties  in  passing  it  are 
often  encountered. 

Adenoid  growi^hs  may  be  mistaken  for  nasal  poli/pi,  polypi 
tillituj  the  posterior  'tuires,  and  retro-pharijinfeal  ahscess.  Nasal 
polypi  are  generally  accompanied  by  symptoms  of  nasal  catarrh, 
sensations  of  fulness  and  discomfort  in  the  nostril,  and  snuffling 
resf>iration.  Tlie  sense  of  smell  is  deadened,  and  the  nostril 
may  become  completely  obstructed.  Polypi  can  usually  be 
detected  on  looking  into  the  nostrils.  The  tumour  presents 
a  shining  surface,  and  is  greyish  or  greyish-yellow  in  colour ; 
on  touching  it  lightly  with  a  probe,  it  is  found  to  be  soft, 
elastic,  and  movable ;  this  last  condition  definitely  distin- 
guishes it  from  swollen  mucous  membrane.  When  the  patient 
blows  his  nose,  the  growth  is  forced  lower  down.     More  or  less 
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of  the  tumour  can  be  seen  with  a  mirror  or  felt  on  digital 
examination,  when  it  projects  through  the  choana.  Fibrous 
polypi  cause  SATiiptoms  of  obstruction  in  the  nose,  and  epistaxis 
is  not  uncommon.  The  tumour  is  apt  to  project  into  the 
pharynx  as  a  hard,  rounded  mass,  and  aftenvards  manifests  its 
presence  in  the  nostrils.  Such  a  gro^^1:h  usually  springs  from 
the  roof  of  the  pharj^nx  and  of  the  nasal  fossae,  or  from  the 
inferior  turbinated  bone,  but  sometimes  from  the  whole  basilar 
surface  of  the  sphenoid  and  occipital  bones.  The  tumour  has  a 
firm  consistence,  and  when  visible  is  denser  and  more  opaque 
than  a  mucous  polypus.  The  symptoms  of  retro-pharyngeal 
abscess  are  sufficiently  distinctive ;  the  posterior  wall  of  the 
pharynx  is  ])ushed  forward  by  a  collection  of  pus,  which  forms 
a  tense  elastic  tumour,  usually  fluctuating  distinctly  and  situated 
close  behind  the  soft  palate.  It  is  genemlly  caused  by  caries  of 
the  vertebi-a?,  or  suppuration  of  lymphatic  glands  at  the  back  of 
the  palate.  In  addition  to  pain  and  fever,  there  is  more  or  less 
dyspnoea  and  cough,  and  frequent  choking  sensations.  The 
rapid  onset  of  the  sj'mptoms  is  sufficient  to  distinguish  them 
from  those  of  adenoid  growths. 

Treatment. — It  is  not  necessary  to  operate  when  the  growths 
are  so  few  and  so  small  that  they  produce  no  marked  s^Tiiptoms, 
and  the  hearing  is  unafi*ected ;  but  when  the  symptoms  become 
prominent  an  operation  is  imperative,  irrespective  of  the  age  of 
the  patient.  The  removal  of  adenoid  growths  may  be  required 
when  a  child  is  only  a  few  weeks  old  in  consequence  of  its 
inabilitv  to  suck,  on  account  of  the  nasal  obstruction.  An  infant 
suffering  from  this  affection  throws  the  teat  out  of  its  mouth  at 
shoit  intervals  in  order  to  breathe.  It  has  been  stated  that  it 
is  unnecessary  to  operate  on  patients  who  have  passed  the  age 
of  puberty,  on  account  of  the  retrogressive  changes  w^hich  are 
taking  place  in  the  growth.  This  view  is  erroneous,  because  as 
long  as  the  abnormal  conditions  remain  which  the  gro\%'ths  cause, 
so  long  will  the  resulting  mischief  progress.  The  author  has 
operated  with  marked  benefit  on  many  patients  of  more  than 
twenty-one  years  of  age.  Shortly  after  operating  on  a  gentle- 
man twenty-seven  years  of  age,  he  stated  that  since  the  operation 
his  voice  had  been  clearer  than  he  ever  recollected  it  to  have 
been  previously,  and  that  for  the  first  time  in  his  life  he  was 
experiencing  the  comfort  of  being  able  to  breathe  through  his 
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nose.  When  operating  at  a  patient's  home,  it  is  well  to  take 
precautions  to  ensure  the  clothes  and  couch  being  left  unsoiled. 
With  this  object,  the  night-dress  should  be  slipped  down  over 
the  shoulders  as  far  as  the  elbows,  and  a  mackintosh  laid  not  only 
beneath  the  head  and  shoulders,  but  also  over  the  patient,  and 
the  middle  of  a  towel  should  be  placed  behind  the  neck,  and 
the  two  ends  brought  round,  one  on  each  side,  then  spread  out 
and  crossed  in  front.  A  folded  wet  towel  should  also  be  placed 
on  the  right  side  of  the  patient's  face  so  that  it  may  catch  any  blood 
which  escapes  from  the  mouth  when  the  head  is  turned  during 
the  operation.  It  is  well  to  protect  the  hair  of  the  patient,  especi- 
ally if  a  girl,  by  means  of  a  waterproof  cap  made  of  india-rubber 
or  hat  lining,  and  fitted  with  elastic,  similar  to  a  bathing  cap. 

When  a  patient  has  enlarged  tonsils  as  well  as  adenoid 
growths,  the  tonsils  may  be  removed  with  advantage  at  the 
fiame  time.  The  precautions  necessary  to  adopt  whilst  perform- 
ing this  operation  when  an  ansestlietic  has  been  administered, 
have  been  mentioned  on  page  290.  For  the  removal  of  adenoid 
gro^'ths  an  ancBsthetic  should  always  be  given,  as  the  operation 
ifi  somewhat  painful,  and  children  are  naturally  alarmed  at  the 
sight  of  blood;  moreover,  the  author  is  of  opinion  that  the 
operation  cannot  be  thoroughly  done  whilst  the  patient  is  con- 
jscious.  Not  only  should  the  growth  be  carefully  removed,  but 
in  most  cases  it  is  necessary  to  snare  off  the  posterior  extremity 
of  each  inferior  turbinated  body  by  the  method  mentioned  on 
page  285.  For  several  years  past  the  author  has  systematically 
taken  away  these  enlarged  extremities.  He  was  led  to  adopt  this 
course  by  noticing  that  nasal  obstruction  frequently  reniahied, 
although  all  the  adenoid  gro\\ths  had  been  carefully  removed, 
and  on  investigating  the  matter  he  found  that  hypertrophied 
nasal  mucous  membrane  was  the  cause  of  the  continuance  of 
oral  respiration.  Further  examination  showed  the  prevalence  of 
enlargement  of  the  posterior  extremity  of  the  inferior  turbinated 
body,  and  led  to  the  practice  of  its  systematic  removal.  Owing 
to  the  frequency  with  which  adenoid  gi'owths  are  met  with,  a 
large  number  of  patients  have  to  be  operated  upon  at  hospitals, 
and  on  account  of  the  time  occupied  by  the  administration  of 
the  anaesthetics,  there  is  a  tendency  amongst  some  surgeons  to 
remove  the  growths  without  the  patient  being  anaesthetised. 
When  this  is  done,  the  same  amount  of  care  to  take  away  all 
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the  growth  cannot  be  exercised  as  when  the  patient  is  uncon- 
scious, and,  moreover,  the  removal  of  the  posterior  extremities 
of  the  inferior  turbinated  bodies  is  not  practised.  It  must  not 
be  forgotten  that  the  naso-pharyngeal  catarrh  which  accompanies 
these  growths  sooner  or  later  spreads  to  the  middle  ear,  and 
that  the  catarrh  will  continue  unless  all  the  growth  is  removed 
and  nasal  respiration  thoroughly  re-established.  An  absence  of 
thoroughness  must  also  occur  when  the  removal  of  adenoid 
growths  is  performed  with  the  patient  merely  under  the  influence 
of  nitrous  oxide  gas ;  and,  moreover,  the  patient  experiences  the 
fright  and  shock  of  seeing  the  blood,  instruments,  and  arrange- 
ments for  the  operation  which  cannot  be  cleared  away  in  con- 
sequence of  the  quick  return  to  consciousness. 

Whilst  operating,  the  author  prefers  the  patient  to  be  lying 
on  his  back  with  a  small  pillow  or  folded  bath-towel  under  his 
head;  but  the  lateral  position,  in  which  the  patient  lies  com- 
pletely on  his  side,  is  a  good  one,  and  has  the  advantage  of 
allowing  all  the  blood  to  flow  from  the  mouth.  Some  surgeons 
place  the  patient  with  his  head  hanging  over  the  edge  of  the 
table ;  but  the  author  disapproves  of  this  posture,  because  it 
tends  to  interfere  with  respiration  and  coughing,  and  the  exten- 
sion of  tlie  head  decidedly  increases  the  haemorrhage  in  conse- 
quence of  the  return  of  blood  being  retarded  by  the  pressure 
exercised  on  the  veins  of  the  neck.  He  also  deprecates  the 
practice  of  placing  the  patient  in  a  sitting  position,  as  he  con- 
siders tlie  advantage  claimed  for  it  more  imaginary  than  real, 
and  without  doubt  the  dangers  are  materially  increased,  especially 
if  the  anaesthetist  has  not  had  large  experience. 


General  Ansesthesia  in  Nasal  and  Naso-pharyngeal  Operations.* 

— Amongst  the  operations  which  may  necessitate  general  anaes- 
thesia, tJie  following  may  be  mentioned: — Removal  ^of  nasal 
polypi,  turbinated  bones  and  "  spurs " ;  straightening  of  the 
septum  nasi ;  removal  of  the  posterior  extremities  of  inferior 
turbinated    bodies ;    removal    of    post-nasal    adenoid     groT^'ths ; 

*  The  paragraphs  under  this  heading  as  far  as  page  817  have  been  written 
especially  for  this  work  by  my  friend,  Dr.  Hewitt,  whose  large  experience  in 
the  administration  of  anjesthetics  entitles  him  to  be  regarded  as  one  of  the 
leading  authorities  on  the  subject. 
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removal   of  the    tonsils ;    application   of  the   electro-cautery  to 
various  parts  of  the  nasal  or  naso-pharyngeal  passages. 

(1)  The  Preparation  of  the  Patient. — This  becomes  a  matter 
of  considerable  importance  in  operations  of  this  kind  ;  for  it 
is  exceedingly  inconvenient  for  retching  or  vomiting  to  arise 
during  the  administration  of  the  anaesthetic.  As  a  general 
rule,  a  purgative  should  be  given  the  night  but  one  before  the 
day  fixed  for  the  operation,  and  an  enema  on  the  morning  of 
the  operation.  If  these  precautions  be  not  adopted,  the  strain- 
ing or  coughing  incidental  to  the  return  of  consciousness  may 
induce  undesirable  efiects.  Speaking  generally,  no  food  should 
be  given  for  five  hours  prior  to  the  operation  ;  and,  whenever 
practicable,  the  latter  should  be  performed  at  or  about  the  time 
that  a  patient  would,  under  ordinary  circumstances,  be  taking 
a  meal.  Milk  should  be  avoided  both  before  and  after  the 
anaesthetic.  For  early  morning  operations,  i.e,,  for  those  up  to 
10  a.m.,  nothing  whatever  should  be  taken  after  the  usual  meal 
of  the  preceding  evening.  If  the  administration  be  fixed  to 
take  place  about  12  o'clock,  a  cup  of  tea  or  cofiee,  with  a  single 
piece  of  toast,  or  a  biscuit,  may  be  allowed  at  7.  When  the 
case  is  arranged  for  1  or  2  o'clock,  a  light  breakfast  at  8  or  9 
may  be  permitted. 

(2)  The  Selection  of  the  Anaesthetic. — Generally  speaking,  the 
'*  gas  "-ether-chloroform  sequence  is  to  be  preferred  to  all  other 
means  for  inducing  and  maintaining  anaesthesia.  Nitrous  oxide 
is  of  special  value,  because  it  cuts  short  the  crying  of  intractable 
children,  and  the  semi-conscious  stage  so  dreaded  by  nervous 
adults.  In  private  houses  there  are  generally  relatives  within 
ear-shot,  and  it  is  important,  for  their  sake,  that  the  noise  and 
excitement  so  common  with  certain  methods  of  administration 
should  be  avoided.  Ether  is  essential,  because  one  cannot  pass 
direct  from  nitrous  oxide  to  chloroform,  and  because,  owing  to 
its  stimulant  effect  upon  the  circulation,  it  allows  the  patient 
to  pass  safely  through  the  stage  of  rigidity.  When  once  this 
stage  has  been  passed,  and  the  patient  has  been  thoroughly 
etherised,  anaesthesia  may  be  advantageously  maintained  by  means 
of  chloroform.  In  some  short  operations  it  will  not  be  necessary  to 
give  chloroform  at  all ;  but  when  anything  more  than  two  or  three 
minutes'  anaesthesia  is  needed,  chloroform  is  more  or  less  essen- 
tial.    There  are  certain  subjects,  however,  in  whom  this  particular 
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sequence  of  anaesthetics  needs  modification.  For  example,  in  the 
very  young  and  the  very  old,  nitrous  oxide  is  not  to  be  recom- 
mended. In  infants  and  young  children,  anaesthesia  may  be 
induced  by  A.C.E.,  and  continued  by  chloroform  ;  or,  the  A.C.E. 
may  be  followed  by  a  small  quantity  of  ether  prior  to  chloroform  ; 
or,  ether  may  be  given  from  the  first  upon  a  simple  little  felt 
cone,  and  chloroform  subsequently  administered.  Patients  above 
sixty-five  years  of  age  are  also  best  anaesthetised  by  the  A.C.E. 
mixture,  chloroform  being  substituted  when  deep  unconsciousness 
has  been  produced. 

Speaking  generally,  nitrous  oxide  j)er  se  is  not  a  satisfactory 
anaesthetic  for  operations  of  this  class,  although  it  may  be  selected 
under  special  circumstances.  The  best  form  of  nitrous  oxide 
anaesthesia  is  undoubtedly  that  obtainable  when  this  **  gas  "  is 
administered  mixed  with  oxygen ;  and,  when  thus  given,  an 
average  available  aneBsthesia  of  about  forty-five  seconds  may  be 
relied  upon  in  adult  patients.  The  chief  objection  to  the  com- 
paratively short  anaesthesia  of  nitrous  oxide  is  that  the  operation 
must  necessarily  be  somewhat  hurried,  and  that  should  any 
unforeseen  diflBculty  arise,  the  circumstances  are  necessarily 
unfavourable  for  meeting  it.  It  is  far  better  to  have  a  reserve 
of  anaesthesia,  so  to  speak,  even  at  the  expense  of  slightly 
upsetting  the  patient  by  the  deeper  and  more  protracted  un- 
consciousness. One  argument  which  has  been  brought  forward 
in  favour  of  nitrous  oxide  in  these  operations  is  its  great  safety ; 
but  if  the  administrator  be  competent  and  experienced,  there  is 
no  greater  risk  in  giving  *'  gas ''  and  ether  than  **  gas "  alone ; 
whilst  the  comfort  of  the  operator  in  feeling  that  he  is  not 
hurried,  and  the  absence  of  all  reflex  noise  and  movement  during 
the  operation,  are  points  which  are  greatly  in  favour  of  the 
longer  anaesthesia.  As  many  of  these  patients  breathe  abnormally 
and  possess  deformed  upper  air-passages,  they  are  particularly 
liable  to  be  rapidly  asphyxiated  by  nitrous  oxide,  and  to  exhibit 
so  much  muscular  twitching  and  jaw-spasm  that  considerable 
difficulty  may  arise  in  the  performance  of  the  operation.  Space 
will  not  permit  of  reference  to  the  various  morbid  conditions 
which  call  for  st)ecial  departures  from  these  customary  methods. 

(3)  Posture. — The  posture  of  the  patient  is  of  the  utmost 
importance  in  these  operations,  and  the  anaesthetist  must  be 
prepared  to  keep  up  anaesthesia  with  the  patient  placed  in  any 
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position  that  the  surgeon  may  require.  At  the  same  time,  there 
are  certain  postures  which  are  very  convenient  from  the  anees- 
thetist's  point  of  view,  whilst  there  are  others  in  which  it  is 
very  difficult  to  keep  up  satisfactory  and  safe  aneesthesia.  There 
can  be  no  doubt  that,  so  far  as  smoothness  in  ansesthesia  is  con- 
cerned, the  purely  lateral  posture  is  the  best ;  but,  unfortunately, 
many  surgeons  find  it  inconvenient  or  impossible  to  operate  when 
the  patient's  body  is  thus  adjusted.  In  the  lateral  posture,  all 
embarrassment  to  breathing  from  the  presence  of  blood,  etc.,  is 
prevented ;  for  everything  flows  into  the  lower  cheek,  from  which 
it  may  be  easily  removed. 

The  posture  usually  preferred  by  Mr.  Mark  Hovell  is  the 
purely  dorsal,  with  the  head,  but  not  the  shoulders,  very  slightly 
raised  by  means  of  a  thin  pillow  or  folded  towel.  It  may,  at  first 
sight,  seem  that  such  a  posture  is  open  to  serious  objection,  owing 
to  its  not  providing  for  the  escape  of  blood;  but  when  certain 
simple  precautions  are  adopted,  this  objection  practically  ceases 
to  exist.  These  precautions  are  as  follows : — In  the  first  place, 
relays  of  small  and  roughly  spherical  sponges,  with  open  meshes, 
are  needed;  secondly,  the  head  is  always  turned  to  one  side  in 
the  event  of  hsemorrhage  becoming  excessive ;  thirdly,  the  head 
is  never  allowed  to  become  extended;  and,  fourthly,  the  depth 
of  the  aneesthesia  is  so  adjusted  that  swallowing  and  coughing 
movements  are  not  abolished.  The  sponges  employed  should 
be  carefully  chosen.  They  should  not  be  attached  to  handles, 
and  they  should  not  be  too  fine ;  otherwise,  they  will  not  remove 
small  clots  from  the  pharynx.  Turning  the  head  to  one  side,  for 
a  few  seconds  at  a  time,  hardly  interferes  at  all  with  the  course 
of  the  operation.  Extension  of  the  head  over  the  end  of  the  couch 
or  table,  although  still  regarded  by  some  as  having  advantages, 
is,  in  our  judgment  and  experience,  distinctly  open  to  objection. 
Not  only  does  it  render  swallowing  and  coughing  movements 
difficult  or  impossible,  but  it  tends  to  increase  haemorrhage  by 
causing  pressure  on  the  vessels  of  the  neck,  and  thus  retarding 
the  flow  of  blood  from  the  head;  and,  if  the  nasal  passages  be 
obstructed,  considerable  embarrassment  in  breathing  may  result. 
When  the  depth  of  aneesthesia  is  properly  graduated,  so  that 
slight  coughing  and  swallowing  occur,  and  when  these  other 
little  precautions  are  taken,  the  dorsal  posture  may  be  safely 
chosen. 
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It  should  certainly  not  be  selected  except  by  an  experienced 
adniiiiislratof.  and  certain  jirecautions  should  be  observed.  The 
patient's  head  should  be  kept  in  a  line  with  the  body ;  deep  ether 
ansesthesia  sliotdd  be  induced  before  the  operation  is  begun ; 
a  slight  return  tow-arda  recovery  should  then  be  permitted ;  and 
the  aiiBDstheaia  subsequently  maintained  by  chloi-oform,  care  being 
taken,  as  in  the  dorsal  posture,  to  maintain  the  swallowing  and 
coughing  reflexes.  Should  luemon-hage  be  free  when  the  patient 
is  thus  placed,  he  should  either  be  bent  forward  for  the  eacape 
of  blood,  or  sjtonging  must  he  assiduously  practised.  There  are 
some  jKitients  in  whom  laryngeal  sensibility  seema,  to  a  certain 
extent,  blunted :  and  care  must  be  taken  in  anffisthetising  Uiem, 
lest  the  unconsciousness  become  too  profound,  and  blood  noise- 
lessly accumulate  at  the  rinia  glottidis.  The  worst  postures  nf 
all  are  the  semi-recumbent  and  the  dorsal  with  extended  head ; 
these  should  always  be  avoided, 

(4)  The  Adminiatration. — As  the  commonest  of  the  operations 
now  under  consideration  is  that  for  the  removal  of  adenoid 
growths,  it  may  be  well  to  consider  this  in  some  detail.  Suj)- 
posing  the  patient  to  be  a  child  of  10  or  II  yeare,  the  best  mode 
of  procedure  is  as  follows :— The  patient  should  be  tixaniined  with 
the  object  of  ascertaining  whether  any  respiratory  or  circulator)' 
affection  is  present,  and  the  oral  cavity  shoidd  be  inspected  and 
loose  teeth  carefully  noted.  (It  is  not  an  uncommon  thing  for 
loose  teeth  to  be  dislodged  by  the  use  of  a  Mason's  gag;  if, 
therefore,  such  teeth  be  present,  special  care  must  be  exercised 
to  avoid  this  accident.)  The  patient  should  be  asked  to  close  his 
lips  and  breatlie  through  his  nose,  with  the  object  of  ascertain- 
ing to  what  extent  the  nasal  air-way  is  occluded.  Should  nasal 
respiration  be  difficult  or  impossible,  special  care  must  be  exer- 
cised ;  and,  on  no  account  should  nitrous  oxide  be  given,  unless 
a  small  mouth-proj)  be  previously  placed  between  the  incisor  teeth. 
There  are  some  children  whose  breathing  is  so  much  obstructed  by 
enlarged  tonsils  and  post-nasal  growths,  as  to  render  e^-en  nattiral 
sleep  a  matter  of  difficulty ;  and,  in  such  cases,  it  is,  perhaps, 
better  to  avoid  nitrous  oxide,  and  to  induce  anseathesia  with 
the  A.C.E,  mixture.  I  have  indeed  met  with  several  such  case^ 
The  i>atient  sliunld  lie  upon  his  Ijack,  with  the  head  very  slight^ 
raised  and    turneil   to  one  side.     Nitrous  oxide  should  be  i 
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in  the  customaiy  way,  till  stertor  coiiimence.s.  or  till  two  or 
three  stertorous  breaths  Imve  been  taken,  when  one  inspiration 
of  fresh  air  should  be  permitted,  and  Onnsby'«  ether  inhaler, 
cliarged  with  ether,  should  then  be  loosely  applied.  Patients 
of  this  class  may  easily  become  asphyxiated  by  nitrous  oxid»* 
before  thev  are  fully  ansesthetised,  so  that,  when  the  etiier 
inhaler  is  applied,  there  may  be  a  transient  stage  of  muscular 
movement,  needing  slight  restraint.  This  can  hanlly  be  avoided 
unless  the  administrator  push  the  nitrous  oxide  to  an  un- 
desirable degree.  Respiration  is  generally  **  held "  wJien  tlie 
Ormsby  inlialer  is  applied ;  but  it  soon  becomes  re-established, 
and  ether  ansesthesia  super^^enes,  air  being  admitted  as  oociision 
may  require.  The  breathing  now  l)ecomes  rt^gular,  moist,  and 
deep  in  character. 

If  it  be  desired  to  remove  the  tonsils  befon*  the  adenoid 
growths,  ether  should  be  administered  two  or  three  minutes 
before  the  operation  is  begun;  otherwise,  there  nmy  be  smne 
inconvenient  rigidity  and  tendency  towards  recovery  during  the 
removal  of  the  second  tonsil.  If,  however,  the  patient  l)e  deei)ly 
anaesthetised  by  ether,  there  will  be  time  for  clearing  the  fauttes 
of  mucus,  inserting  a  Mason's  gag,  changing  the  gag  to  the 
opposite  side,  if  occasion  should  require,  removing  ]x>tli  tonsils, 
and  Slanging  away  blood  before  the  patient  shows  signs  of 
return  towards  semi-ansesthesia.  J)irectlv  the  tonsils  are 
removed,  the  patient  is  placed  again  in  the  recumbent  position. 
In  any  case,  it  is  a  good  plan,  when  the  tonsils  have  been 
dealt  with,  to  allow  the  corneal  reflex  to  return,  so  as  to  be 
ceitain  of  one's  landmarks  before  contiiniing  the  anoostliesia  ))y 
means  of  chloroform.  The  lx;st  way  to  maintain  ana)stliesia  is 
to  use  a  ]VIason's  gag  for  keeping  the  mouth  oim.mi,  and  to  pass 
the  Ijent  metal  mouth-tube  of  a  Junkers  inhaler  to  the  back 
of  the  mouth.  Should  any  difficulty  in  breathing  arise,  as 
it  often  does,  from  opening  the  mouth  wideh'  by  tlie  ilason's 
gag,  the  latter  should  be  somewhat  relaxed.  If  tlie  anaesthetist 
prefer  it,  he  may  use  a  s]^>ecial  Mason's  gag  already  fitted  witli 
a  tube  for  the  transmission  of  chloroform  vapour  to  the  \x\ck 
of  the  throat.  From  this  ix)iiit  onwards  slight  corneal  reilex 
should,  as  a  general  rule,  be  preser\'ed. 

In  the  case  of  older  patients,  nitrous  oxidt*  and  ether  must 
not  be  given  in  the  manner  just  mentioned,  iiuusnuieh  as  asphyxial 
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troubles  would  almost  certainly  arise  during  the  transition  from 
the  one  to  the  other  anaesthetic.  The  plan  which  answers  best 
in  these  cases  is  to  adapt  the  gas-bag  to  a  Glover's  portable 
inhaler,  and  gradually  to  mix  the  two  anaesthetics.  The  most 
difficult  patients  are  healthy  and  vigorous  young  men  and 
women — those  whose  muscular  systems  are  in  a  good  state  of 
development — and  such  patients  will  require  a  somewhat  deep 
form  of  ancBsthesia  in  order  to  avoid  inconvenient  rigidity.  If 
the  sitting  posture  be  chosen,  nitrous  oxide  and  ether  must  not 
be  given  by  any  method  involving  a  change  of  inhalers,  but  the 
two  ansosthetics  must  be  gradually  mixed.  As  already  mentioned, 
special  cane  is  necessary  in  keeping  up  chloroform  anaesthesia 
in  this  position,  and  Junker's  inhaler  answers  well.  Should 
haemorrhage  be  very  free,  the  whole  body  may  easily  be  tilted 
forwards  from  time  to  time,  and  s])ecial  care  must  be  exercised 
to  avoid  too  deep  an  anaesthesia.  Patients  vary  veiy  consider- 
ably as  to  the  degree  of  laryngeal  sensitiveness  they  display. 
In  some,  a  moi'e  or  less  constant,  but  slight  and  not  incon- 
venient, cough  may  persist  throughout ;  in  other  words,  the 
laiynx  will  protect  itself  most  efficiently.  But  in  other  subjects, 
even  though  the  corneal  reflex  be  present,  the  larynx  may  become 
quietly  and  noiselessly  invaded  by  blood,  so  that  most  careful 
attention  is  necessaiy  throughout,  and  frequent  sponging  should 
be  practised.  When  the  electro-cautery  has  to  be  applied,  the 
patient  should  have  been  breatliing  chloroform  for  several 
minutes ;  otherwise,  there  may  be  risk  from  the  inflammability 
of  ether  vapour. 

A  brief  reference  may  be  made  to  certain  useful  appliances 
in  these  ojx^rations.  Two  sizes  of  Mason's  gag  are  needed — one 
for  adults  and  one  for  small  children.  The  gag  for  adults  should 
be  strong,  and  furnished  with  a  movable  flattened  ring,  working 
over  a  toothed  surface.  The  best  form  of  Junker's  inhaler  is  one 
which  has  its  efferent  rubber  tubes  passing  through  the  afferent 
or  bellows  tulje.     The  metal  mouth-tube  should  be  of  large  calibi*e. 

(5)  Management  of  the  Patient  after  the  Administration. — 
Immediately  the  operation  is  over,  the  j)atient  should  be  placed 
in  the  most  favourable  posture  for  drainage.  Should  the  operation 
have  been  perfoimed  in  the  dorsal  position,  he  should  be  turned 
upon  his  side,  the  Mason's  gag  remaining  in  situ,  with  the 
mouth  slightly  but  not  too  widely  open,  till  distinct  signs  of 
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recover}''  begin  to  assert  themselves.  It  is  a  good  plan  to  flex 
the  knees,  in  order  to  prevent  the  patient  rolling  on  to  his  back, 
and  to  bring  the  upper  lirab  a  little  in  front  of  the  lower,  so 
as  to  give  a  slightly  forward  inclination  to  the  whole  body,  at 
the  same  time  placing  the  lower  shoulder  well  back,  in  order 
to  ensure  this  position  being  maintained. 

If  the  patient  has  been  in  the  sitting  position,  he  should  be 
placed  on  his  side  when  the  operation  has  been  completed.  In 
fact,  the  lateral  posture  is  the  only  permissible  one  after  these 
operations.  It  does  not  follow  that  because  the  operation  has 
been  completed,  and  the  reflexes  have  begun  to  return,  that  the 
patient  should  be  left  to  himself.  There  is  indeed  a  distinct  risk 
of  self-asphyxiation  during  recovery  from  ansosthesia,  and  if  the 
patient  be  allowed  to  lie  in  the  dorsal  position,  this  risk  will  be 
increased.  Besides  this,  breathing  will  be  more  embarrassed  with 
the  mouth  very  \Wdely  open  than  with  the  lips  brought  nearer 
to  each  other.  Again,  the  Mason's  gag  must  not  be  entirely 
removed  till  the  patient  has  sho^^^l  distinct  signs  of  recovery, 
otherwise  clenching  of  the  jaws  and  general  blocking  of  the 
phar}'nx  during  incipient  vomiting  may  initiate  serious  diffi- 
culties. Patients  should  never  be  left  for  a  moment  during  the 
recovery  stage. 

As  some  blood  is  invariably  swallowed  during  these  operations, 
one  or  two  acts  of  vomiting  are  common  before  consciousness  is 
fully  established.  Some  patients  exhibit  rather  curious  symptoms 
whilst  they  are  gathering  up,  so  to  speak,  the  necessary  force  for 
the  act  of  vomiting ;  they  become  rather  pale,  or  livid,  with 
shallow  respiration  and  rather  feeble  pulse,  but  the  corneal  I'eflex 
is  present.  By  briskly  rubbing  the  lips,  both  inside  and  out, 
with  a  soft  cloth,  coughing  or  vomiting  will  generally  ensue, 
and  this  curious  condition  will  vanish.  When  once  distinct  signs 
of  recovery  have  come  about,  the  patient  should  be  allowed  to 
sleep  off  the  effects  of  the  anaesthetic,  the  lateral  posture  still 
being  maintained.  No  nourishment  should  be  given  till  the 
patient  shows  a  distinct  inclination  for  it.  As  a  general  rule, 
a  little  clear  soup,  or  some  **  Brand's  essence  "  may  be  then  given  ; 
some  patients  prefer  a  little  tea  or  coffee,  more  especially  after 
comparatively  slight  operations. 
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Bemoval  of  the  Growths. — For  the  removal  of  the  growths, 
either  forceps  or  a  curette  is  usually  employed.  The  author 
prefers  forceps,  beciiuse  he  considers  that  they  remove  the  growth 
more  thoroughly  than  a  curette,  which,  from  its  sliape,  is  especially 
liable  to  leave  untouched  growths  attached  to  the  anterior  part  of 
the  roof  of  the  naso-pharynx.  The  best  curette  is  Delstanche's 
modification  of  Gottstein's,  the  addition  being  a  hinged  box 
furnished  with  hooks  which  catch  into  the  gro\%i:h  and  retain  it 
w^hen  it  has  been  severed  by  the  cutting  edge.  Except  in  experi- 
enced hands,  a  very  small  instrument  of  this  kind  is  safer  than 
forceps  for  removing  adenoid  growi:hs  from  infants,  as  in  tliese 
cases  there  is  not  room  in  the  naso-pharynx  for  the  forceps  to  be 
guided  by  a  finger.  An  instrument  for  scraping,  whether  attached 
to  a  handle  or  fitted  to  a  finger,  is  to  be  regarded  as  unsuitable, 
because  of  the  injury  to  the  surrounding  healthy  tissues  which  is 
liable  to  result  from  its  employment,  and  also  the  unnecessary 
damage  caused  to  the  tissues  lying  beneath  the  surface  to  which 
the  growths  were  attached. 

In  order  to  avoid  unnecessary  hsemorrhage,  the  edge  of  the 
forceps  should  not  be  too  sharp.  LOwenberg's  forceps  and  the 
various  modifications  thereof  appear  to  present  two  defects.  In 
the  first  place,  only  a  portion  of  the  end  of  the  instrument  has 
a  cutting  edge,  and  hence  it  is  often  impossible  to  cut  ofi*  the 
piece  of  growth  held  between  the  blades.  The  portion  not  cut 
away  has  to  be  torn  ofi*,  and  when  the  growth  is  thick  and 
tough,  the  tearing  sets  up  more  inflammation  than  would  other- 
wise have  occurred.  It  is  generally  stated  that  the  cutting 
edge  is  made  only  on  the  upper  and  posterior  part  because  the 
growths  are,  as  a  general  inile,  attached  exclusively  to  the  upj)er 
and  posterior  walls  of  the  naso-pharynx,  and  that  a  sharp  edge 
is  required  only  in  those  situations.  The  statement  as  to  the 
attachment  of  the  growths  is  correct,  but  the  deduction  is 
erroneous,  because  the  piece  of  gro\\'th  grasped  by  the  forceps 
is  frequently  larger  than  the  end  of  the  instrument,  and  has  an 
attachment  greater  than  the  length  of  its  cutting  edge,  and  a 
larger  surface  from  before  backwards  than  that  covered  by  the 
blades.  It  is  therefore  evident  that  such  a  piece  cannot  be 
entirely  removed,  \nthout  being  partially  torn  away,  by  the 
instruments  hitherto  employed.  The  second  defect  is  that  the 
two  cutting  edges  are  made  to  strike  against  one  another,  and 
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consequently  soon  become  extremely  blunt.  In  the  instrument 
which  was  manufactured  for  the  author  by  Mayer  &  Meltzer, 
in  1887,  and  exhibited  that  year  at  the  meeting  of  the  British 
Medical  Association  at  Dublin,  both  the  defects  mentioned  above 
have  been  remedied;  the  first,  by  the  entire  circumference  of 
the  blades  being  made  with  a  cutting  edge;  the  second,  by 
one  cutting  edge  being  made  to  pass  inside  the  other,  so  that 
the  piece  of  growth  grasped  by  the  forceps  is  completely 
detached  by  the  action  of  the  instrument.  The  end  of  the 
latter  has  also  been  fenestrated  to  prevent  a  thick  piece  of  the 
growth  from  interfering  with  the  close  approximation  of  the 
blades. 

When  the  proper  amount  of  anaesthesia  has  been  produced, 


Fig.  92. 

THE  AUTHORS  POST-NASAL  FOBCEPS. 

The  screw  which  is  represented  as  holding  the  blades  together  is  now  replaced  by  a 
pivot,  an  arrangement  having  been  added  which  allows  the  two  blades  to  be  taken 
apart  for  the  purpose  of  cleaning  them. 

the  surgeon,  standing  on  the  right  side  of  the  patient,  should 
insert  the  first  finger  of  his  left  hand,  with  the  palm  upwards, 
into  the  naso-pharynx,  and  feel  the  growth.  The  forceps,  held 
in  the  right  hand,  should  then  be  introduced,  the  left  fore- 
finger not  only  holding  fonvard  the  soft  palate  out  of  the  way 
of  the  forceps,  but  also  serving  as  a  guide  to  the  growth  to  be 
removed.  The  blades  should  then  be  opened,  and  the  gi^owth 
gripped,  the  left  forefinger,  if  necessary,  pushing  the  growth 
between  them.  Unless  it  be  of  firm  consistence,  it  is  best 
partly  to  cut  and  partly  tear  it  from  its  attachment  by  a  slightly 
oscillating  movement  of  the  forceps,  the  tip  of  the  forefinger  of 
the  left  hand  at  the  same  time  gently  assisting  to  separate  the 
growth  from  its  attachment  should  it   not   readily  come  away. 


320  DISEASES  OF  THE  NOSE,  PHARYNX,  ETC. 

Care  should  be  taken  to  prevent  traction  on  any  portion  of 
mucous  membrane  which  may  happen  to  remain  unsevered,  for 
strips  are  sometimes  torn  away  in  consequence  of  this  detail 
being  neglected. 

When  that  piece  of  gro\\i;h  lias  been  removed,  the  forceps 
should  be  again  inserted  into  the  naso-pharynx,  the  left  fore- 
finger being  still  in  that  region.  The  remainder  of  the  gro^vth 
should  then  be  felt  for  with  the  finger,  and  removed  by  the 
forceps,  until  all  has  been  taken  away.  The  left  finger  should 
remain  on  each  piece  of  growth  until  the  closure  of  the  blades 
of  the  forceps  makes  its  removal  necessary ;  by  this  means  no 
injury  can  be  done  to  healthy  tissues.  Each  piece  of  gi'owth, 
as  it  is  removed,  is  most  easily  detached  from  the  forceps  by 
shaking  the  latter  in  water. 

As  the  pharyngeal  extremities  of  the  Eustachian  tubes  are  at 
the  sides,  no  liarm  can  be  done  to  them  if  the  patient's  face 
look  directly  upwards,  and  the  curved  end  of  the  forceps  be 
kept  in  the  mesial  line.  Two  cases  in  which  the  vomer  was 
injured  have  come  to  the  author's  knowledge ;  but  this  is  an 
accident  which  could  not  occur  if  ordinary  precautions  were 
taken. 

Before  completing  the  operation  the  left  forefinger  should  be 
inserted  into  each  choana  in  order  to  ensure  that  no  portion  of 
growth  is  left  attached  to  its  upper  border,  each  fossa  of  Rosen- 
miiller  should  also  be  examined,  and  any  small  piece  of  growth 
which  i-emains  in  the  naso-pharynx  should  be  removed  by  scraping 
it  ofi*  with  the  finger-nail. 

It  may  be  necessary  to  stop  during  the  operation  in  order 
to  take  away  the  blood  which  has  collected,  and  for  this  purpose 
it  is  best  to  use  pieces  of  soft  honeycomb  sponge,  about  two 
to  two-and-a-half  inches  in  each  diameter.  A  fine  sponge 
is  comparatively  of  little  use  for  this  purpose,  as  its  surface 
becomes  coated  with  mucus,  and  it  does  not  remove  the  clot^. 
About  a  dozen  pieces  of  sponge  are  required.  Each  piece  should 
be  carried  to  the  back  of  the  mouth  on  the  second  finger  of  the 
right  hand,  then  swept  across  the  lower  part  of  the  pharynx  and 
removed.  If  an  assistant  pass  a  clean  sponge  with  one  hand, 
and  take  the  used  one  with  his  other  hand,  several  sponges  can 
be  used  in  very  quick  succession.  Care  must  be  taken  not  to 
hand  more  than  one  sponge  at  a  time,  otherwise  the  second  may 
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be  left  in  the  patient's  throat  without  its  presence  being 
immediately  discovered.  Sponge-holders  are  not  only  unneces- 
sary, but  inconvenient,  as  the  pharynx  can  be  more  effectually 
and  more  rapidly  sponged  out  as  above  described. 

In  most  cases,  as  soon  as  the  grow^ths  have  been  removed,  the 
haemorrhage  quickly  subsides.  In  the  rare  cases  in  which  it 
continues,  the  nostrils  should  be  filled  \^^th  ice,  and  in  the  event 
of  that  failing  to  arrest  the  bleeding,  pressure  should  be  made 
with  a  sponge  on  the  place  from  which  the  growths  haye  been 
taken  away.  Ergotine  may  also  be  administered  hypodermic- 
ally.  In  the  rare  event  of  the  uvula  becoming  oedematous,  it 
should  be  scarified  with  the  uvula  scarifier  (Fig.  89)  before  the 
patient  regains  consciousness ;  but  if  this  condition  does  not 
occur  until  after  the  operation  has  been  concluded,  a  5 — 10  per 
cent,  solution  of  cocaine  should  be  applied  before  the  oedematous 
tissue  is  pricked. 

Unless  there  are  indications  of  a  collection  of  septic  matter, 
it  is  best  not  to  spray  lotions  into  the  naso-pharynx  or  throat  for 
a  week  or  ten  days  after  the  operation,  as  the  straining  and 
coughing  which  is  liable  to  result  does  not  assist  the  healing 
processes.  When  sufficient  time  has  elapsed  for  the  parts  to  have 
thoroughly  healed,  the  ordinary  treatment  for  naso-pharyngeal 
catarrh  should  be  adopted,  and,  when  necessary,  air  injected  into 
the  middle  ear. 

The  hypeitrophic  rhinitis  which  often  accompanies  post-nasal 
growths  usually  subsides  when  the  latter  have  been  removed ;  but 
should  it  continue  to  produce  nasal  obstruction,  in  some  cases 
the  lax  tissue  may  be  touched  with  the  electro-cautery  with 
advantage.  Tliis  treatment,  however,  is  not  desirable  when  deal- 
ing with  children.  Recurrence  of  the  growths  after  removal  is  the 
exception  and  not  the  rule ;  and  when  it  occurs,  the  growths  are 
but  rarely  developed  to  the  same  extent  which  they  were  originally. 
Recurrence  I'esults  from  a  continuance  of  the  congestion  of  the 
naso-pharynx,  and  is  more  common  in  delicate  children  than 
in  those  of  robust  health.  As  the  fresh  growths  tend  to  keep 
up  naso-pharj'ngeal  catarrh,  their  removal  may  be  rendered 
necessarj'  on  account  of  the  condition  of  the  ears,  and  in  this 
case  the  operation  must  be  performed  as  on  the  first  occasion. 

The  patient  should  be  directed  to  discontinue  the  habit  of 
keeping  the  mouth  open,  and  made  to  practise  breathing  through 
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the  nose.  Considerable  perseverance  is  necessary  in  some  cases 
for  this  change  to  be  efiected;  but  it  must  be  borne  in  mind 
that  the  continuance  of  the  symptom  may  be  due  to  the  re^jurrence 
of  its  original  cause,  and  not  to  forgetfulness  or  obstinacy  on  the 
part  of  the  patient. 
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AITECTIONS  OF  THE  EUSTACHIAN  TUBE. 

Extension  of  Morbid  Processes  through  the  Eustachian  Tube — Injuries 
to  the  Eustachian  Tube — Foreign  Ikniies— Inflammation  of  the 
Eustachian  Tube  —  Anatomical  Appearances  —  Symptoms  —  Ex- 
amination of  the  Throat  and  Ear — Treatment — Constrictions  of 
the  Eustachian  Tube  —  Diagnosis  —  Complete  Atresia  —  Undue 
Patency— Ulceration  of  the  Eustachian  Tube — Diphtheria,  Small- 
pox, Tuberculosis,  and  Syphilis  —  Treatment  of  Constrictions, 
Abnormal  Patency,  and  Ulceration. 

Each  Eustachian  tube  consists  of  two  portions,  a  cartilaginous 
and  an  osseous  (see  p.  50),  and  these  are  connected  by  an  isthmus, 
the  narrowest  part  of  the  tube.  The  cartilaginous  portion  may 
be  regarded  as  a  prolongation  of  the  naso-pharynx ;  its  mucous 
membrane  is  continuous  with  that  of  the  latter  cavity,  in  which 
its  disorders  are  wont  to  originate.  The  osseous  portion  is 
similarly  connected  with  the  cavity  of  the  tympanum,  and  hence 
disease  of  one  structure  is  usually  associated  with  a  similar 
condition  of  the  other.  The  Eustachian  tube  is  the  only  channel 
of  communication  between  the  tympanum  and  the  external  air, 
and  by  it,  also,  in  the  majority  of  cases,  morbid  matters  gain 
access  to  the  cavity.  There  are  two  ways  in  wliich  disease  may 
spread  from  the  naso-pharynx  to  the  tympanum :  (1)  by  extension 
of  inflammation  along  the  mucous  membrane  of  the  tube ;  (2)  by 
the  passage,  in  a  similar  direction,  of  infectious  secretions  during 
forced  expiratory  movements.  On  the  other  hand,  as  a  far  less 
frequent  occurrence,  disease  may  extend  in  the  opposite  direction, 
viz.,  from  the  tympanum  to  the  Eustachian  tube,  and  thence  to 
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the  naso-pharynx.  In  all  those  affections  of  the  Eustachian  tube 
which  are  att^ended  by  swelling  of  the  soft  tissues,  increased 
secretion  or  exudation,  the  tympanum  is  liable  to  be  implicated, 
not  only  as  a  result  of  extension  of  the  morbid  process,  but 
because  the  ventilation  of  the  cavity  becomes  obstructed,  and 
the  escape  of  secretions  is  retarded  or  altogether  checked. 


INJURIES  TO  THE  EUSTACHIAN  TUBE— FOREIGN  BODIES. 

Owing  to  its  sheltered  position,  the  Eustachian  tube  is  rarely 
the  seat  of  injury ;  its  mucous  membrane  is  sometimes  torn 
during  unskilful  attempts  to  pass  a  catheter.  A  few  cases  of 
gunshot  wound  have  been  placed  on  record.  Obliteration  of 
the  canal  is,  of  course,  the  ordinary  result.  In  a  case  of 
punctured  wound,*  the  knife  passed  through  the  cartilaginous 
portion  of  the  meatus,  below  the  articulation  of  the  jaw,  into 
the  pharynx,  dividing  the  cartilaginous  portion  of  the  Eustachian 
tube.  Recovery  took  place,  with  atresia  of  the  tube  as  the 
result. 

Foreign  bodies  very  seldom  gain  access  to  the  Eustachian 
tube.  Diu'ing  the  act  of  vomiting,  matters  from  the  stomach 
have  been  known  to  pass  into  the  pharyngeal  orifice.  Bi*eakage 
of  bougies,  used  to  dilate  the  tube,  has  in  a  few  cases  been 
followed  by  the  lodgment  of  fragments.  These  set  up  vomiting, 
which  may  cause  their  expulsion.  In  one  case,  a  barley-corn 
was  found  in  the  tube  on  post-moi*tem  examination.f  The  man 
had  complained  of  noises  in  the  ear  for  some  time  before  his 
death.  In  a  verv  remarkable  case,  under  the  care  of  Dr. 
Urbantschitsch^  an  oat^-husk,  3cm.  in  length,  passed  into  the 
phar}Tix  and  thence  along  the  Eustachian  tube  into  the  tjnn- 
panum,  where  it  set  up  purulent  inflammation.  Nine  weeks 
afterwards  it  was  discovered  in  the  external  meatus,  the  mem- 
brana  tympani  ha\dng  become  perforated.  While  the  husk  was 
passing  along  the  tube,  the  patient  experienced  very  severe  pain 
in  moving  the  jaw,  and  for  seveml  weeks  could  take  only  fluid 
nourishment.      There  was  also  total  loss  of  appetite,  possibly  due 

♦  Berlin,  Klin.  Woch.,  1883,  No.  40. 
t  Linke'8  Ahhandlvntfen,  II.  S.  182. 
j  Lehrbvrh  der  Ohrenheilk\nidt\  III.  Aufl.  S.  202. 


INFLAMMATION  OF  THE  EUSTACHIAN  TUBE.  325 

to  irritation  of  the  branches  of  the  pneumogastric  supplying 
the  tube. 

Foreign  bodies  of  another  kind  are  occasionally  found  in  the 
tube.  Intestinal  worms  have  been  known  to  pass  upwards  into 
the  throat,  and  thence  along  the  Eustachian  tube  into  the 
tympanum*  and  external  meatus. 

During  bathing,  water  sometimes  passes  along  the  Eustachian 
tube  and  reaches  the  tympanum,  in  some  cases  setting  up  violent 
inflammation.  The  employment  of  the  nasal  douche  is  liable  to 
be  followed  by  similar  consequences  (see  page  275).  In  a  case 
recorded  by  Sclialle,t  a  fragment  of  a  new  india-rubber  syringe, 
used  for  cleansing  the  naso-pharynx,  passed  through  the  tube 
into  the  tympanum,  whence  it  was  extracted  three  days  later, 
after  paracentesis  of  the  membrane. 


INFLAMMATION  OF  THE  EUSTACHL\N  TUBE. 

Catarrhal  inflammation  of  the  Eustachian  tube  often  accom- 
panies catarrh  of  the  naso-pharynx.  The  process  is  then  most 
severe  in  the  cartilaginous  portion,  and  may  be  confined  to  it. 
Less  frequently  inflammation  spreads  from  the  tympanum  to  the 
osseous  portion  of  the  tube.  As  a  matter  of  fact,  the  tubes  are 
affected  in  almost  all  diseases  of  the  middle  ear  ;  they  are, 
indeed,  the  channels  through  which  infection  extends,  and  hence 
inflammation  of  these  parts  is  of  very  common  occurrence.  It 
rarely  liappens  that  the  process  is  confined  to  the  tubes  ;  but 
cases  of  this  kind  do  sometimes  occur,  and  usually  in  children. 
In  young  subjects  the  mucous  membrane  is  thick  and  the 
cartilage  ill-developed,  and  hyperplastic  processes  are  easily  set 
up.  In  addition,  the  pharyngeal  orifice  is  narrow,  and  secretion 
is  very  liable  to  be  retained.  Tuberculosis  is  a  predisposing 
cause,  and  this  condition  is  sometimes  associated  with  adenoid 
growths  and  hypertrophy  of  the  tonsils. 

The  Anatomical  Appearances  are  redness,  swelling,  and 
increased  secretion.  The  tube  is  filled  with  a  muco-serous  or 
more  or  less  purulent  fluid;   the  blood-vessels  are  enlarged  and 

•  Lewis  Reynolds,  Laiicet^  vol.  ii.  1880,  p.  663,  and  Wagenhiiuser,  j1./.6^.  xxvii. 
S.  166. 

f  Arch,f,  Okrenheilkunde^  vol.  x.  p.  372. 
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tortuous,  and  the  mucous  menilirane  is  swollen,  owing  to  celliiUtf^ 
and   serous   infiltration.      In   some  cases   the   Becretion   is 
tenacious  in  character,  and  closely  adheres  to  the  walls  of 
tuhe,  ao  as  completely  to  obstruct  it.     Sometimes  a  wUitish-yelk 
plug  may  be  seen  projecting  fram  the  phan-ngeal  orifice,  and 
complete  cast  of  the  tube  may  be  formed  by  inspissated  secretii 
In  other  cases,  tlie  exudation  is  fluid  in  character,  and  moiv 
less    purulent.       It    always    contains    cylindrical    epithelial    cell 
some  buing  ciliatM;    and  micro-organisms  of  various  kinds 
frequently    present.       Dr.   Mace  wen    points    out    that    purulent 
inflammation    of    the    tympanic    cavity    may    extend    into    the 
Eustachian  tube,  in  the  walls  of  which  an  abscess  may  form  and 
ultimately    produce    gravitation    abscess    in    the    naso-pliarj-nx. 
Also  in  cases  of  tuberculous  disease  of  the  tympanum,  pns  niajr 
escape  from  the  pharyngeal  orifice  of  the  Eustachian  tube.      A 
similar  discharge  is  sometimes  witnessed  in  non-tuberculous  cases. 

Symptoms. — A  patient  sufiering  from  inflammation  of  tlie 
Eustachian  tube  on  one  side  complains  of  a  sensation  of  pressure 
and  fulness  in  the  ear,  of  tinnitus,  and  of  more  or  less  deafneaa. 
These  syiuptoms  are  well-known  accompaniments  of  an  ordinarjTi 
cold.  The  patient  is  apt  to  regard  the  deafness  as  more  severs-" 
than  is  really  the  case  ;  he  feels  as  though  the  meatus 
plugged  up.  When  the  inflammation  is  verj'  severe,  pain  iH' 
the  ear  is  generally  superadded  ;  it  may  extend  to  the  aiiglo' 
of  the  lower  jaw  and  side  of  the  neck,  and  it  is  made  worse  by 
movements  of  swallowing.  Giddiness  and  nausea  are  sometiraes.- 
observed.  Sudden  disappearance  of  all  the  symptoms  is  occasioif 
ally  noticed ;  it  generally  occurs  during  eating,  and  is  caused  by 
the  opening  of  the  membrano-caitilaginous  portion  of  the  tube, 
or  perhaps  by  the  escape  of  inspissated  secretion.  The  improve- 
ment, however,  is  only  temporary ;  the  symptoms  connected 
with  the  ear  speedily  return.  Not  infrequently,  the  opening  of 
the  tube  is  accompanied  by  a  crack,  of  which  the  patient  n 
conscioii-i.  I 

On  eiamining  the  tliroat  by  posterior  rhinoscopy,  tlie  appeaM 
ances  ai-e  those  already  mentioned,  viz.,  circumscribed  redness  em 
the  mucous  membrane  with  increased  secretion,  spelling,  anm 
contraction  of  the  orifice,  which  is  sometimes  occluded  by  a  plufl 
of  tenacious  secretion.  Considerable  resistance  is  offered  to  tin 
)  of  the  Eustachian  catheter,     nd  when  the  beak  of  tbd 
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iimeiit  19  "ithiii  tlie  lipa  of  the  tube,  several  compresBione 
of  the  bag  rany  be  required  before  air  begins  to  pass.  The 
obstruction  may  be  caused  by  swelliug  or  by  folds  of  tlie 
mucous  membrane,  by  thick,  tenacious  secretion,  or  by  adhesion 
of  the  walls  of  the  tube.  When  it  is  overcome,  the  sound  heard 
on  auscultation  U  weak,  distant,  and  intemipterl ;  but  by 
degrees  it  becomes  stronger,  nearer,  and  more  continuous.  K 
the  obstruction  be  completely  removed,  the  sound  approximates 
to  its  normal  blowing  character. 

On  examiuing  the  ear,  in  cases  in  which  the  Elustachian  tube 
lias  been  for  some  time  impenneable  to  air,  the  appearance  of  the 
tjTU panic  membrane  is  seen  to  be  materially  changed.  The 
funnel-shaped  depression  ib  increased  in  depth,  and  the  handle 
of  the  malleus  is  decidedly  shortened,  Tliese  alterations  are  due 
to  the  rarefaction  of  air  in  the  tympanic  cavity ;  the  atmospheric 
preesure  on  the  external  surface  of  the  membrane  is  greater  than 
on  the  internal.  Besides  the  increased  concavity  of  the  membrane 
and  the  shortening  of  the  handle  of  the  malleus,  the  folds 
(especially  the  posterior  one)  passing  from  the  short  process  are 
reudered  more  prominent,  while  the  cone  of  light  is  much  dimi- 
nished in  si/e,  or  even  obliterated.  As  the  membrane  is  di'awn 
inwards,  the  angle  between  the  handle  of  the  malleus  and  the 
(waterier  fold  becomes  more  and  more  acute,  and  the  short 
process  is  caused  to  project  domiwards,  like  a  peg,  towards  the 
external  meatus.  In  very  marked  cases,  the  promontory,  the 
long  process  of  the  incus,  and  the  chorda  tympani  nerve  some- 
limes  become  visible. 

Chronic  catarrh  of  the  Eustacliian  tube  is  a  not  infrequent 
result  of  an  acute  attack,  and  often  accompanies  adenoid  growths 
and  chronic  nasal  catarrh  in  young  subjects.  Pain  may  be 
altogether  absent ;  but  deafness,  due  to  the  closure  of  the  tube, 
becomes  a  nioi'e  ]>roniinent  symptom.  The  mucous  membrane 
undergoes  various  clianges,  such  as  thickening  of  the  epithelial 
and  aabjacent  layers,  and  development  of  connective  tissue.  The 
changes  in  tlie  fynijianic  membrane  become  more  and  more 
marked.  In  a  small  proportion  of  chronic  cases,  atrophy  of  the 
mucous  membrane  takes  plac*.  and  results  in  enlargement,  of 
the  calibre  of  the  tube. 

Xreatment. — Measures  must  be  adopted  to  cuiv  or  relieve  the 

■bid  condition    of  the   naso-pharynx.       For   this   purpose,  the 
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various  remedies,  as  described  in  a  preceding  chapter,  may  be 
employed  in  the  form  of  gargles,  inhalations,  sprays,  and  pig- 
ments. Constitutional  treatment  is  always  recjuired ;  cod-liver 
oil,  iodide  of  iron,  arsenic,  and  other  tonics  are  likely  to  be  useful. 
To  relieve  the  condition  of  the  Eustachian  tube  and  tympanum, 
the  catheter  and  air-douche  must  be  employed.  If  the  local 
treatment  of  the  naso-pharynx  prove  insufficient,  weak  lotions 
should  be  injected  into  the  Eustachian  tube  through  a  catheter. 
To  ensure  the  fluid  being  warm,  it  is  well  to  make  the  solution 
which  is  to  be  employed  of  double  strength,  and  dilute  it  with 
an  equal  quantity  of  hot  water  before  use.  Care  should  be  taken 
that  the  nozzle  of  the  syringe  does  not  fit  the  catheter  too  closely, 
otherwise  the  fluid  may  l^e  forced  along  the  Eustachian  tube  into 
the  tympanum,  and  produce  inflammation  of  that  cavity.  The 
patient's  head  should  be  placed,  if  possible,  against  a  rest,  and 
held  straight,  so  that  the  stem  of  the  catheter  when  in  position 
may  be  horizontal.  Two  or  three  drops  of  fluid  should  then  be 
put  into  the  catheter  from  the  syringe,  and  blo^\^l  into  the  Eus- 
tachian tube  by  a  handball  pi*eviously  attached,  ready  for  use,  to 
the  button  of  the  coat.  The  auscultation  tube  should  be  in  use 
whilst  this  is  being  done,  so  that  the  pressure  upon  the  air-bag  may 
be  properly  I'egulated  according  as  to  whether  or  not  the  fluid  is 
passing  readily  into  the  Eustachian  tube.  The  injection  should 
be  repeated  two  or  three  times  a  week,  or  daily  for  a  short  time 
in  severe  cases.  If  a  2  per  cent,  solution  of  cocaine  be  sprayed 
through  the  nostril  before  the  catheter  is  passed,  the  discomfort, 
which  sometimes  attends  its  passage  will  be  prevented.  In  many 
cases  alkaline  solutions  are  best.  Iodide  of  potassium  (about 
10  grains  to  the  ounce)  is  ver}^  useful ;  and  bicarbonate  of  soda 
(3 — 5  grs.  to  the  ounce)  may  also  be  employed  with  advantage. 
When  an  astringent  is  required,  it  should  be  weak.  A  solu- 
tion of  sulphate  of  zinc  (1  giain  to  the  ounce)  will  prove 
beneficial. 


CONSTRICTIONS  OF  THE  EUSTACHIAN  TUBE. 

The  calibre  of  the  Eustachian  tube  mav  be  diminished  at 
various  points  and  from  a  variety  of  causes.  Thus  the  pharA^^ngeal 
opening  may  be  partially  closed  by  enlargement  of  the  pharyngeal 
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tonsil,  by  tumours*  in  the  neighbourhood,  and  by  the  cicatrisation 
of  ulcers  due  to  syphilis,  tuberculosis,  or  diphtheria.  Constrictions 
in  the  tube  are  the  result  of  thickening  of  the  submucous  connec- 
tive tissue,  as  may  occur  after  repeated  attacks  of  inflammation. 
Apparent  constriction  is  sometimes  due  to  an  abrupt  bend  in  the 
tube,  or  to  projection  of  the  carotid  canal  into  the  osseous  portion. 
Constriction  in  this  latter  may  be  due  to  hypertrophy  of  the 
mucous  membrane,  to  connective  tissue  formation  during  middle- 
ear  inflammation,  or  to  bands  of  the  same  tissue  extending  between 
the  walls  of  the  tube.  Besides  these  causes  of  constriction,  the 
osseous  portion  may  be  more  or  less  blocked  up  by  bony  deposit 
and  exostoses. 

The  Diagnosis  of  constriction  of  the  Eustachian  tube  is  effected 
by  means  of  rhinoscopy,  the  air-douche,  and  also  by  inspection  of 
the  membrana  tympani.  The  use  of  bougies  for  this  purpose  is 
not  recommended  by  the  author  (see  page  140).  The  condition 
of  the  pharyngeal  orifice  should  always  be  carefully  examined ; 
adenoid  growths,  enlargement  of  the  pharyngeal  tonsil,  and 
growths  from  the  inferior  turbinated  bone  may  constitute  the 
obstacles  to  the  passage  of  air.  It  must  also  be  remembered  that 
constriction  in  the  tube  itself  may  coexist  with  any  of  these  im- 
pediments. There  are  other  conditions  which  play  a  more  or  less 
decided  part  in  diminishing  the  patency  of  the  Eustachian  tube. 
Among  them  may  be  mentioned  atony  and  insufficient  action  of 
the  muscles  of  the  palate,  due  to  over-exertion  of  these  parts, 
or  the  result  of  paralysis  after  diphtheria.  A  similar  condition 
of  the  muscles  is  sometimes  noticed  during  recovery  from  ex- 
hausting illnesses,  in  cases  of  anaemia,  and  occasionally  as  a  result 
of  old  age. 

Complete  Atresia  of  the  tube  is  a  rare  condition ;  it  may 
be  caused  by  those  processes  which  produce  constriction.  In  the 
majority  of  cases,  the  occlusion  exists  at  the  pharyngeal  orifice. 
Cicatricial  stricture  and  complete  obliteration  of  the  canal  have 
been  observed  in  cases  of  syphilitic  and  diphtheritic  ulceration. 
The  symptoms  are  similar  to  tliose  of  severe  inflammation  of  the 
tube :  there  is  an  impleasant  sensation  of  fulness  and  pressure  in 
the  ear,  together  with  tinnitus,  headache,  giddiness,  and  loss  of 
hearing-power.     The  rarefaction  of  the  air  within  the  tympanum 

•  Jmirnal  of  Laryngology^  April,   1895,  p.  326.     Case  of  fibrous  sarcoma  of 
the  pharyngeal  orifice  of  the  Eustachian  tube. 


830  AFFECTIONS  OF  THE  EUSTACHIAN  TUBE. 

produces  hypersemia  of  the  mucous  membrane  and  transudation 
of  serum.  The  membrana  tympani  is  drawn  inwards,  and  no 
sound  is  heard  on  injecting  air  through  the  catheter.  Various 
alterations  may  be  discoverable  on  posterior  rhinoscopy. 

An  opposite  condition  of  the  tube,  viz.,  undue  patency,  is 
sometimes  present.  It  may  be  due  to  senile  atrophy  of  the  parts, 
to  atrophy  of  the  mucous  membrane  following  chronic  catarrh,  or 
to  destructive  ulceration.  It  is  sometimes  temporarily  present  in 
oases  of  extreme  debility,  but  is  generally  associated  with  atrophic 
conditions  of  the  nose  and  pharynx.  Partial  dilatation  most  often 
occurs  at  tlie  pharyngeal  orifice.  In  one  case,  recorded  by  Urbant- 
schitsch,*  the  tip  of  the  little  finger  could  be  easily  introduced 
into  the  mouth  of  the  tube.  As  results  of  the  undue  patency,  air 
])a88es  more  or  less  freely  into  the  tympanum  during  respiration, 
and  the  patient  is  conscious  of  increased  resonance  of  his  own 
voice  (autophony).  This  latter  phenomenon  is  most  often  ob- 
served in  debilitated  patients;  not  only  their  own  voices,  but 
other  sounds  produced  near  them,  appear  louder  than  natural,  so 
that  the  sensation  becomes  very  disagreeable.  Dr.  Sexton  ex- 
plains autophony  as  due  to  the  fact  that  vocal  sounds,  instead 
of  being  lieard  aft^r  passing  through  the  mouth  and  external  air 
Ui  tlit<  drum  of  the  ear,  gain  access  to  the  auditory  nerve  by 
travtq'sing  the  tissues  between  the  mouth  and  ear  in  a  more  or 
lens  (lirec^t  line,  and  are  thus  heard  false  in  comparison  with 
uoriual  lu»aring.  In  some  cases  the  increased  resonance  is  no 
lougtM'  perceived  when  the  patient  either  bends  the  head  forwards 
iir  lien  down. 

Art  H  iH^rtult  of  free  commimication  between  the  tympanum 
and  the  outer  air,  the  respiratory  movements  are  sometimes 
muuMupHuitMl  by  corresponding  vibrations  of  the  membrana  tym- 
|mni.  i^Hpeeially  if  the  membrana  propria  is  absent  as  a  result 
of  pinniiuiH  inflammation,  and  only  the  mucous  and  epithelial 
la^\ev»  rtMiuiin.  During  inspiration  the  membrane  bulges  out- 
wurilrt,  and  in  withdrawn  during  expiration.  Associated  move- 
luentn  of  an  opposite  character  have  been  occasionally  observed. 
NN  hen  (lei'iile<|  patency  of  the  tube  exists,  the  surgeon  may  hear  a 
Ulowin^  Hountl  during  ordinary  breathing. 

Ulceration   of   the    Eustachian   Tube.— This  process 

\\\v\\v»  ut   tilt*   pharyngeal  orifice  in  connection  with  diphtheria, 

♦  J^hrlyuch  der  Ohrenheilkunde,  III.  Aufl.  S.  197. 
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small-pox,  tuberculosis,  and  syphilis.  In  diphtheria  of  the  naso- 
pharynx the  pharyngeal  orifice  is  prone  to  be  attacked ;  a  tubular 
false  membrane  or  a  semi-solid  plug  may  form  in  the  tube, 
and  be  subsequently  cast  oflF,  leaving  an  ulcerated  surface. 
Necrosis  and  gangrene  of  the  cartilaginous  portion  of  the  tnl)e 
have  been  observed  in  rare  cases.  In  sinall-pox  the  tube  is 
frequently  involved ;  the  cartilaginous  portion  is  filled  with 
tenacious  mucus,  sometimes  mixed  with  blood.  The  lymphoid 
elements  of  the  mucous  membrane  are  considerably  increased, 
and  infiltrated  with  blood.  Superficial  ulcers  likewise  form,  but 
generally  heal  without  cicatrisation,  and  do  not  cause  adhesion 
of  the  lips  of  the  orifice. 

Tuberculous  ulcers  of  the  naso-pharynx  may  extend  to  the 
tissues  bounding  the  pharyngeal  orifice  and  lead  to  their  destruc- 
tion. In  like  manner  tuberculosis  of  the  tympanum  may  extend 
to  the  osseous  portion  of  the  tube.  Prof.  Habermann  states  that 
he  has  several  times  seen  tuberculous  processes  in  the  Eustachian 
tube.  In  one  case  the  cartilaginous  portion  contained  deposits 
of  miliary  tubercle  with  characteristic  bacilli ;  and  similar  deposits, 
some  partially  caseous,  were  found  in  neighbouring  portions  of 
the  pharynx. 

Primary  sijphilitic  affections  of  the  pharjnigeal  orifice  are 
occasionally  observed,  the  infection  liaving  been  conveyed  bj^ 
the  Eustachian  catheter.  Secondary  and  tertiary  manifestations 
of  syphilis  are  not  uncommon ;  they  take  the  form  of  condy- 
lomata, gummatous  deposits,  and  ulceration.  The  cicatrisation 
of  syphilitic  ulcers  sometimes  leads  to  occlusion  of  the  tube. 
Exostoses  in  the  osseous  portion  are  occasional  results  of 
syphilis. 

Treatment — In  the  treatment  of  constriction  of  the  Eustachian 
tube,  the  condition  of  the  naso-pharynx  is  the  first  point  to  be 
attended  to.  Clironic  hyperaemia,  thickening  and  excessive 
secretion  must  be  dealt  with  by  the  application  of  the  remedies 
already  described.  It  sometimes  happens  that  the  pharyngeal 
orifice  is  occluded  by  crusts  or  plugs  of  inspissated  mucus,  and 
that  after  these  are  removed  the  function  of  the  part  is  completely 
restored. 

Constrictions  of  the  tube,  the  result  of  swelling  of  the  mucous 
membrane,  should  be  treated  by  means  of  the  air-douche,  tlie 
effect    of   which    is    to    remove    secretion    and    to   distend    tlie 
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cartilaginous  portion  of  the  canal.  Should  the  air-douche  fail 
to  afford  relief,  injections  of  a  wami  solution  of  iodide  of  potas- 
sium (see  page  328)  should  be  made  into  the  tube,  and  iodide  of 
potassium  given  internally.  An  alkaline  lotion  should  be  sprayed 
through  the  nostrils  into  the  naso-pharynx  several  times  a  day. 
The  amount  of  success  will  depend  upon  the  character  of  the 
stricture. 

Abnormal  patency  of  the  tube  may  sometimes  be  relieved  by 
astringent  injections  (such  as  sulphate  of  zinc,  gr.  i. — ij.  to  ^.). 
Gargles  containing  common  salt  may  also  be  tried.  V.  Troltsch's 
method  of  gargling  the  throat  (see  page  299)  is  likely  to  prove 
serviceable.  In  cases  presumably  due  to  pathological  conditions 
of  the  muscles  of  the  tube,  the  faradic  current  should  be  used. 
One  electrode  is  placed  within  the  tube  and  the  other  on  the 
side  of  the  neck.  In  ulceration  affecting  the  pharj'ngeal  orifice, 
the  treatment  must  be  adapted  to  the  nature  of  the  case.  I 
tuberculous  and  syphilitic  subjects,  constitutional  I'emedies  a 
always  necessary. 
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DISEASES  OF  THE  TYMP.VXIC  CAVITY— INTRODUCTION. 

Diseases  of  the  tympanum  constitute  by  far  the  largest  class 
of  aural  affections.  Statistics*  show  that  about  two-thirds 
of  these  disorders  (66*9  per  cent.)  occur  in  the  middle  ear. 
Men  are  more  liable  to  suffer  tlian  vameii,  the  proportion  per 
cent,  being  58'4  :  41*6.  With  regard  to  age,  we  find  that 
children  constitute  about  one-fourth,  viz.,  25*2  per  cent,  of  the 
total  num])er  of  patients. 

Their  numerical  preponderance  would  amply  suffice  to  denote 
the  import^ance  of  diseases  of  the  middle  ear;  but  their  liability 
to  affect  the  hearing-power  to  a  very  serious  extent,  and  to 
produce  complications  of  an  exceedingly  grave  character,  con- 
stitutes a  still  greater  claim  upon  the  attention  of  surgeons. 
The  relations  of  the  tympanum  to  the  contents  of  the  cranium 
are  of  a  verv  intimate  character:  it  is  not  to  be  wondered  at 
that  dij?eased  conditions  of  the  tympanic  cavity  are  attended 
with  more  or  less  risk  to  the  brain,  to  its  membranes,  and 
blood-vessels.  Serious  constitutional  disorder  may  likewise 
result  from  intra-tympanic  disease. 

The  most  common  middle-ear  affections  are  caused  bv 
catan'hal  and  inflammatory  processes  involving  primarily  the 
mucous  membrane,  and  often  confined  thereto,  though  liable, 
in  many  cases,  to  spread  to  adjacent  structures.  In  typical 
cases,  these  affections  may  be  divided  into  three  classes,  the 
classification  being  based  upon  the  anatomical  changes  and  the 

•  See  papers  by  Biirkner  and  Bezold  in  AroJt.  /,  Ohrenheilknnde,  xx.  81 ; 
xxi.  240;  ancl  xxv.  211 ;  and  Bezold's  Ueberachau  uber  den  gegenwdrtigen  Stand 
der  Ohrenheilkimde,  1895. 
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clinical  symptoms.  The  first  class  includes  catai-rh  (acute  and 
chronic)  of  the  middle  ear ;  the  second,  suppurative  inflamman 
tion,  likewise  subdivided  into  two  sub-classes;  while  the  eo- 
called  "drj'"'  or  "adhesive"  catarrh,  or  sclenjsis  of  tlie  middle 
ear,  has  so  many  special  characteristics,  that  it  must  be  placed 
in  a  separate  category.  Before  giving  particular  descriptions 
of  the  various  forms,  it  seems  desirable  to  take  a  general  review 
of  tlif  catan-hnl  and  inflammatory  affections  of  the  middle  ear. 

Horbid  Appearances. — Catarrh  of  the  lining  membrane  of 
the  tympanum  is  (.'haracterised  by  hyperfeniia  and  swelling,  due» 
to  enlargement  of  vessels,  serous  transudation,  and  cellular  infil — 
tration  of  the  connective  tissue.  In  addition  to  these  changes^ 
there  is  more  or  less  abundant  exudation  of  a  mucous,  colloid  3. 
or  serous  character  on  the  surface  of  the  membrane.  In  th^w 
earliest  stage,  the  secretion  consists  of  mucus,  formed  in  th^!» 
lining  epithelial  cells,  and  in  the  cells  of  the  mucous  gland»~~ 
In  a  later  stage,  the  mucous  secretion  is  checked,  and  replacwrM. 
by  a  more  or  less  abundant  serous  exudation. 

Suppurative  Inflammatioii  involves  the  deeper  periosteal  laver^^ 
of  the  lining  uicmlii-ane ;  besides  the  hyperaemia  and  the  serou^^ 
and  cellular  iufihratiou,  the  exudation  contains  a  considerable^ 
percentage  of  wiiite  blood-cella,  and  though  new  forniatioi "^^ 
occurs,  the  processes  decidedly  tend  to  tlie  destruction  o-^^ 
tissue.  Caries  and  necrosis  are  frequent  consequence-s  of  acute^^ 
and  chronic  suppurative  inflammation  within  the  tympanum  — 
In  some  cases,  and  notably  in  tuberculous  patients,  there  i:^ 
abunitant  purulent  exudation,  but  the  other  signs  of  inflamma^ — 
tion  are  either  very  slight  or  altogether  wanting. 

"Dry  "or  "Adhesive"  Catarrh  ia  accompanied  by  changes  of 
which  only  the   final    stages    are   well   known.     In   some   case^ 
they  are  preceded  by  the  symptoms  of  catarrh ;  in  others  no  snciv 
historj'    is  obtainable.     When  the  condition   is  fully  developed- 
the   mucous    membrane   becomes   thickened   and    rigid,   variou^^ 
jiarts  of  tlie  sound-conducting  apparatus  lose  their  elasticity-, 
the  movements  of  the   ossicles    become    impaired   or  altogf 
abolished. 

The  Symptoms  aiv  in  t-onie  degree  a  guide  to  the  nature  of 
the  case.  In  catarrh  of  tht-  middle  ear,  the  pain  is  most  often 
slight  or  model-ate ;  and,  if  severe,  it  is  generally  intermittent. 
In  (.liildren,  the  fever  and  constitutional  disturbance  are  usually 
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prominent  symptoms.  So  long  as  the  process  is  purely  catarrhal, 
it  does  not  involve  the  middle  and  external  layers  of  the  tympanic 
membrane.  They  may,  however,  even  in  the  early  stage,  be  some- 
wliat  hyperaemic,  and  the  membrane  itself  is  apt  to  assume  a 
diffiise  bright  red  colour,  by  reflection  from  the  reddened  mucous 
membrane  covering  the  promontory.  But  little  change  occurs  in 
the  thickness  and  translucency  of  the  membrane,  so  that  in 
purely  serous  exudations  the  level  of  the  fluid  can  be  easily 
distinguished.  The  normal  curves  of  the  membrane  may,  how- 
ever, undergo  decided  alterations.  Perforation  is  by  no  means  a 
necessary  result. 

Acute  Purulent  Inflammation  of  the  middle  ear  often  sets  in 
with  one  or  more  distinct  rigors ;  the  pain  is  severe  and  con- 
tinuoiis;  there  is  much  constitutional  disorder  and  often  high 
fever;  perforation  of  the  tympanic  membrane  is  the  almost 
invariable  result,  and  the  inflammatory  process  may  extend  to 
the  labyrinth.  The  acute  disease  often  passes  into  a  chronic 
form. 

'* Adherive **  or  "Dry"  Catarrh  of  the  middle  ear  comes  on 
insidiously;  tinnitus  is  often  the  first  symptom  noticed  by  the 
patient.  After  a  time,  perhaps  not  until  the  hearing-power  has 
been  decidedly  impaired,  the  patient  is  conscious  of  deafness, 
easily  discoverable  on  applying  the  usual  tests.  In  "  dry  '* 
catarrh,  accompanied  by  sclerosis,  the  membrana  tympani  is 
comparatively  normal.  The  appearance  through  the  membrane 
of  a  dull-red  or  orange-coloured  spot,  corresponding  to  the 
promontory,  is  characteristic  of  this  form  of  disease. 

The  brief  sketch  just  given  of  the  various  inflammatory 
processes  which  take  place  in  the  middle  ear  is  sufiicient  to 
show  that  great  difierences  exist,  both  in  the  structural  changes 
and  in  the  symptoms  to  which  they  give  rise.  Their  course  also 
varies,  being  sometimes  acute  or  subacute,  and  sometimes  chronic  * 
the  termination  in  some  cases  is  favourable ;  in  others,  it  is  just 
the  opposite ;  while  in  a  very  numerous  class,  more  or  less  per- 
manent alteration  of  structure  is  associated  with  a  corresponding 
impairment  of  function.  There  is  no  foundation  for  the  view  that 
the  various  forms  of  middle-ear  inflammation  are  stages  of  one 
and  the  same  morbid  process.  Some  of  these  forms  mav  pass 
into  others,  e.^.,  a  catarrhal  process  may  be  succeeded  by  purulent 
inflammation,  and  this    in   time  may  subside,  and  the  secretion 
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may  become  serous  in  character.  A  superficial  form  of  inflam- 
mation may  be  so  far  changed  as  to  invade  the  deeper  structures, 
and  this  alteration  is  apt  to  occur  when  the  process  continues  for 
any  length  of  time.  Clinical  experience,  however,  shows  that 
certain  forms  of  inflammation  of  the  middle  ear  exhibit  certain 
tyjncal  peculiarities,  which  they  often  retain  throughout  their 
course. 

Besides  those  already  mentioned,  other  forms  of  inflammation 
occur  in  the  tympanum.  In  one  of  these,  the  exudation  contains 
fibrinogenic  and  fibrinoplastic  elements,  and  undergoes  coagula- 
tion. Thus  the  surface  of  the  mucous  membrane  becomes  coated 
with  an  adherent  film  or  croupous  false  membrane.  In  another 
form,  the  membrane  is  diphtheritic  in  character,  and  the  deeper 
layers  are  especially  involved.  In  a  third  variety,  teiTned  **  de- 
squamative "  inflammation,  epithelial  cells  are  formed  and  shed 
in  vast  numbers,  and  are  mingled  with  the  secretion.  The 
cylindrical  cells  are  replaced  by  others  having  a  tesselated 
arrangement  and  form. 

Impairment  of  Fimction,  a  common  symptom  of  these 
afiections  of  the  middle  ear,  is  caused  by  anatomical  and  physical 
changes  in  the  sound-conducting  apparatus.  The  most  important 
of  these  changes  are  those  which  interfere  with  the  movements 
of  the  ossicles  and  of  the  structures  closing  the  fenestrse.  When 
such  morbid  conditions  tend  to  subside  or  can  be  removed  by 
appropriate  treatment,  as  in  acute  catarrh  and  in  many  cases 
of  acute  purulent  inflammation,  restoration  of  function  is  the 
ordinary  result.  In  the  chronic  forms  of  these  diseases,  much 
improvement  can  often  be  effected ;  whereas  in  chronic  adhesive 
catarrh,  the  hearing-power  usually  becomes  less  and  less  as 
time  goes  on,  and  the  results  of  treatment  are  often  very 
unsatisfactory. 

The  fact  that  the  mastoid  cells  and  the  Eustachian  tubes 
frequently  participate  in  tympanic  inflammations  is  one  of  great 
importance.  The  same  morbid  process,  however,  does  not  always 
prevail  in  these  parts  at  the  same  time.  Thus  the  disease  in  the 
tympanum  may  be  of  a  purulent  character,  while  the  process  in 
the  mastoid  cells  may  be  catarrhal  in  tj'pe.  Chronic  purulent 
inflammation  of  the  tympanum  is  not  infrequently  followed  by 
acute  disease  in  the  mastoid  cells. 
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Frefjuency  and  Causes  of  the  Disease— Affections  of  tlie  Throat— Part 
Played  by  Micro-organisms — Channels  of  Access— Morbid  Appear- 
ances— Subjective  Symptoms— Impairment  of  Hearing— Subjective 
Sensations— Autophony — Increased  Temperature— Objective  Sym- 
ptoms-Appearance of  the  Meatus  and  Membrane— Effects  of  the 
Air-Douche — Auscultation  and  Sounds  Heard— Diagnosis — Prog- 
nosis— Treatment — Attention  to  the  Xaso-Pharynx — Relief  of  Pain 
— The  Air-Douche— The  Operation  of  Paracentesis — Spontaneous 
Perforation  and  its  Treatment — Treatment  of  Adenoid  Growths 
and  of  Enlarged  Tonsils,  when  Present. 

AciTE  catarrh  of  the  middle  ear  is  of  somewhat  frequent  occur- 
rence; thirteen  per  cent,  of  aural  diseases  are  of  this  nature. 
Adults  are  more  liable  to  suffer  than  children,  and  males  are 
more  often  affected  tlian  females.  In  rather  more  than  half  the 
number  of  cases  both  ears  are  affected ;  when  the  complaint  is 
unilateral,  it  occurs  as  frequently  in  the  right  ear  as  in  the 
left. 

Canies. — Catarrh  of  the  middle  ear  is  often  attributed  to 
exposure  to  cold  ;  the  complaint  is  more  common  in  wet  and  cold 
weather  and  in  damp  localities,  than  under  opposite  conditions. 
The  liability  of  children  to  suffer  from  this  disonler  is  due  to 
several  causes.  In  early  life,  the  lips  of  the  pharyngeal  orifice 
of  the  Eustachian  tube  are  but  slightly  developed,  and  closure  is 
very  apt  to  result  when  the  pharynx  is  affected  with  catarrh.  In 
patients  of  all  ages,  catarrh  of  the  middle  ear  is  most  often  due  to 
disorders  of  the  naso-pharynx.  Thus  it  may  come  on  during  an 
ordinary  cold  in  the  head,  or  an  attack  of  pharyngitis ;  or  it  may 
complicate  chronic  affections  of  the  naso-pharynx,  such  as  rhinitis 
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and  chronic  pharyngitis,  hypertrophy  of  the  tonsils,  and  adenoid 
growths.  All  febrile  and  other  disorders  which  are  apt  to  be 
complicated  by  nasal  and  pharyngeal  affections  may  be  regarded 
as  predisposing  causes  of  middle-ear  catarrh.  Among  such 
diseases,  scarlet  fever,  measles,  diphtheria,  typhoid  fever,  in- 
fluenza, and  syphilis  are  those  in  which  the  tympanum  is 
especially  liable  to  suffer ;  but  the  resulting  inflammation  is  more 
often  of  the  suppurative  kind.  Tuberculosis  is  likewise  a  pre- 
disposing cause  of  catarrh  of  the  middle  ear. 

The  affection  of  the  throat  which  is  most  often  associated 
with  middle-ear  catarrh  in  children  and  young  adults  is 
adenoid  growths.  They  form  a  constant  source  of  irritation  to 
the  mucous  membrane;  moreover,  they  may  press  upon  the 
mouths  of  the  Eustachian  tubes  and  impede  the  circulation  of 
blood  and  the  escape  of  the  secretion.  Gniber  suggests  that 
they  may  also  act  in  another  way,  viz.  : — by  preventing  the 
action  of  those  muscles  of  the  tubes  which  are  contained  in  the 
soft  palate,  and  thus  interfering  with  the  ventilation  of  the 
tympana.  In  adults,  obstructions  in  the  nostrils,  narrowing  and 
occlusion  of  the  nasal  passages,  and  enlargement  of  the  inferior 
turbinated  body,  are  often  associated  with  middle-ear  catarrh 
and  require  careful  treatment.  When  these  conditions  occur  in 
children,  they  are  often  the  result  of  post-nasal  growths,  and 
disappear  when  the  growths  have  been  removed. 

Adenoid  growths  in  the  naso-pharynx  have  been  already 
described  in  the  chapter  on  Throat  Afl'ections  connected  with 
the  Ear.  It  is  suflScient  to  repeat  that  these  gi'owths  vary  in 
size,  and  occupy  more  or  less  of  the  naso-pharyngeal  space. 
They  may  completely  occlude  the  posterior  nares,  obstruct 
the  orifices  of  the  tubes,  and  cause  the  soft  palate  to  protrude 
forwards  into  the  mouth.  When  these  growths  are  present, 
slight  causes  are  often  sufficient  to  excite  attacks  of  pharj-n- 
geal  catarrh,  with  extension  to  the  tympanum  as  a  possible 
result. 

In  the  cases  above  described,  the  jn-opagation  of  catarrh 
from  the  naso-pharynx  to  the  tympanum  takes  place  through 
the  Eustachian  tube;  but  when  the  orifice  of  the  latter  is 
occluded,  the  tympanum  is  affected  in  another  way.  The  air 
contained  in  the  cavity  is  to  some  extent  absorl>ed  by  the  blood- 
vessels ;    rarefaction  takes  place,  and   causes  an  indrawn  condi- 


ACUTE  CATARRH  OF  THE  MIDDLE  EAR.  339 

tion  of  the  membrane,  hypeitemia  and  swelling   of  the  mucous 
lining,  and  effusion  of  fluid  (hydrops  e  vacuo). 

The  part  played  by  micro-organisms  in  causing  and  maintain- 
ing catarrh  and  inflammation  of  the  middle  ear  cannot  as  yet  be 
positively  estimated.  It  may,  however,  be  regarded  as  certain 
that  many  of  these  organisms  are  closely  connected  with  the 
development  of  the  processes  referred  to.  The  following  para- 
graphs contain  a  summary  of  the  most  I'^cent  investigations 
on  this  subject. 

The  micro-organisms  most  often  found  in  tympanic  exudations 
are  the    diplococciis  pneumonice    and    the    streptococcus  pijOfjenes, 
Next  in   frequency  come   the  staphylococcics  pijoijenes  alhns   and 
aureusj  and  the  hadllus  iuherculosis ;  less  commonly,  the  pneumo- 
hdctllus  of  Friedlander,  the  Jxicilhis  pyocycuie^i^,  the  staphylococcus 
cereus  allnis,  and  the  micrococcus  tetragenus.    It  is  doubtful  whether 
the  two  last  are  pathogenic  in  character.     Several  kinds  of  micro- 
organisms are  often  present  at  the  same  time ;    it  is  therefore 
difficult  to  assign  to  any  one  of  them  a  princi})al  share  in  the 
causation  of  inflammation.     The  late  Dr.  Kanthack's*  researches 
show  that  in  cases  of  acute  otitis  media,  imre  cultivations  of  the 
diphcoccus  pneumonice  are  rarely  obtainable  ;    in  most  cases  the 
diplococcus  is  associated  with   the  stuphylococcxcs,  and  that  even 
where   the   membrana   tympani   is  entire,   other  non-pathogenic 
organisms   (bacilli)   are    found.      "  We    need    not    wonder    that 
saprophytes  and  other  bacilli  find  their  way  into  the  middle  ear, 
when  we  consider  that  the  latter  communicates  with  the  naso- 
pharynx, and   thus   with  the  air;    and  again,  that  the  Ixicilhcs 
saprogenes  I,  is  often  found  in  normal  saliva."     It  is  worthy  of 
note  that   similar   organisms   were   found    in  seven  other  cases 
in    which    exudation    was    present    in    the   tympanum,    \vithout 
evidence  of  any  decided   symptoms   of  inflammation.     In  cases 
of  chronic   otorrhoea,    the    dijdococcus  pneumoitue    was    not   dis- 
covered.    It  would,  moreover,  seem  that  various  kinds  of  micro- 
organisms   may    occm*    in    succession,    and    that    inflammatory 
processes  about  to  subside  may  be  rekindled  by  the  advent  of 
other  forms  of  bacteria.     Thus  Zaufal's  investigations  show  that 
a    pathogenic    micro-organism,   exciting    otitis    media,    may   be 
succeeded    by    another    kind     of    organism    having    the    same 
properties.      The    diplococcus   pnewnionioi   may  be   succeeded  by 

♦  Archives  of  Otology ,  vol.  xix.  p.  29. 
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the  staphylococcvs  lyyogmi^s  alhxis.  Such  a  change  is  believed  to 
be  the  main  cause  of  the  chronic  character  of  suppuration  of 
the  middle  ear.  The  original  excitant  perishes,  but  has  left  the 
soil  prepared  for  other  germs.  ZaufaFs  investigations  have 
also  shown  that  in  rabbits  the  normal  tympanum  is  not  free 
from  germs,  and  that  various  micro-organisms  are  abundant  in 
the  naso-pharynx. 

The  difficulties  in  determining  the  micro-organisms  specially 
concerned  in  the  production  of  otitis  media  are  very  considerable. 
Moreover,  the  organisms  of  certain  infectious  diseases,  prone  to 
implicate  the  organ   of  hearing,  have  not  as  yet   been  clearly 
distinguished.      We    have    no    positive   information    as    to    the 
excitants  of  measles  and  of  scarlatina,  in  both  of  which  aural 
complications  are   decidedly  frequent.     In   fatal    cases   of  diph- 
theria, implicating    the    tympanum,    the    peculiar    bacillus    can 
rarely  be  demonstrated  in  the  ear.     In  a  case  of  scarlatina,  Ih\ 
Kurth,*  of  Berlin,  discovered  a  streptococcus  {S,  coiujlameratus) 
which  he   believed  to  be  peculiar   to   the  disease.      Some  time 
afterwards,  precisely  similar  organisms  were  found  in  a  case  of 
acute  middle-ear  inflammation,  without  any  history  of  scarlatina. 
As  a  general  rule,  it  is  impossible  to  draw  any  conclusions 
as  to   the   degree   or  coui'se   of  the    inflammatory  process  from 
the  kind  of  micro-organism  contained  in  the  exudation.      One 
and  the  same  form  may  be  associated  with  very  diff*erent  degrees 
of  the  inflammatory  process.     No  doubt  the  virulence  of  micro- 
organisms varies  greatly  from  time  to  time,  and  gi'eat  differences 
exist  in  the  conditions  which  influence  their  development.     The 
actual  presence  of  bacteria  is  not  enough  to  excite  inflammation ; 
other  circumstances,  favourable  to  the  development  and  multipli- 
cation of  the  organisms,  must  likewise  exist. 

Channels  of  Access. — ^There  are  several  routes  by  which  patho- 
genic micro-organisms  may  gain  access  to  the  tynijmnum.  As  a 
general  rule,  the  Eustachian  tube  is  the  channel  through  which 
inflammation  is  propagated.  It  is  possible  that  pathogenic 
bacteria  may  pass  through  the  tube  during  vomiting,  along  with 
a  minute  quantity  of  the  contents  of  the  stomach,  and  that  any 
that  may  remain  in  the  throat  or  nose  may  be  forced  into  the 
tube  during  violent  expiratory  efforts.  There  is  a  second  route 
by  which  micro-organisms  may  pass  into  the  tympanum,  viz., 
*  Schwartze,  Ilandhuch  der  Okrenheilkunde,  Bd.  I.,  S.  549. 
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tlirough  the  blood-vessels.  In  many  cases  of  middle-ear  disease 
connected  with  infectious  disorders,  the  excitants  of  inflanmiation 
may  take  this  course,  but  actual  demonstration  has  not  yet  been 
afforded.  It  is  easy  to  understand  that  when  the  tympanic  mem- 
brane is  perforated,  j)athogenic  and  non-pathogenic  bacteria  may 
pass  into  the  t^Tiipanum  and  undergo  further  development.  It 
far  less  commonly  happens  that  inflammatory  processes  extend 
to  the  tympanum  from  neighbouring  parts,  such  as  the  external 
meatus,  the  labyrinth,  and  the  base  of  the  skull. 

Morbid  Appearances. — The  tympanum  contains  more  or  less 
serous  exudation  mixed  with  mucus,  the  proportion  of  these 
constituents  varying  in  difierent  cases.  Besides  mucus,  the 
exudation  contains  a  large  number  of  epithelial  cells,  much 
swollen  and  otherwise  altered;  pus  corpuscles  are  likewise  often 
present.  The  mucus  is  formed  from  the  goblet  cells  of  the 
epithelium ;  the  mucous  membrane  itself  contains  but  very  few 
glands.  Many  of  the  epithelial  cells  are  in  a  state  of  complete 
mucoid  degeneration.  The  mucous  membrane  itself  is  reddened 
and  swollen,  either  on  distinct  spots  or  throughout  its  extent. 
The  tympanic  membrane  is  often  transparent  and  presents  an 
unusually  bright  appearance,  and  permits  the  level  of  the 
exudation  to  be  seen  through  it ;  but  when  the  inflammatory 
processes  are  severe,  its  tissues  become  infiltrated  and  opaque, 
and  the  lustre  of  its  surface  is  diminished  or  altogether  lost. 
An  excessive  amount  of  exudation  may  cause  the  membrane  to 
bulge  into  the  meatus,  but  as  previously  mentioned  an  indrawn 
condition  of  the  membrane  is  often  present.  On  microscopical 
examination,  the  epithelial  layer  is  found  to  be  thick  and  swollen, 
the  vessels  are  enlarged  and  distended  with  blood,  and  superficial 
patches  of  infiltration  are  noticed.  Leucocytes  are  mingled  with 
the  secretion  in  the  neighlx)urhood  of  these  patches.  Perforation 
of  the  membrane  rarely  occurs,  notwithstanding  the  pressure  of 
the  exudation ;  but  when  the  membrane  is  severely  implicated 
its  tissues  may  give  way,  and  the  fluid  will  then  escape  into  the 
meatus.  In  the  majority  of  cases  of  acute  catarrh,  absorption 
takes  place,  and  the  process  completely  subsides.  The  symptoms, 
however,  are  liable  to  return,  and  the  complaint  not  infrequently 
assumes  a  chronic  form,  in  which  case  fluid  may  remain  in  the 
t}'mpanum  for  weeks  and  even  months.  When  this  stage  has 
been  reached,  slight   causes  will   often  bring  on  acute  attacks. 
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In  tuberculous  children  an  exudation,  at  first  serous  or  mucous, 
is  liable  to  become  purulent;  perforation  of  the  membrane  is 
then  likely  to  ensue. 

Subjective    Symptoms. — In    the    majority    of   cases    the    first 
symptom  of   acute  middle-ear   catarrh  is  a  feeling  of  pressure 
and  fulness  in  the  ear ;  this  sensation  rapidly  becomes  more  and 
more  marked.      The  patient,  however,   notices  that  the  feeling 
passes  off  at  times,  particularly  after  swallowing  and  blowing  the 
nose.     The  improvement  is  due  to  the  opening  of  the  Eustachian 
tube,  and  its  advent  is  often  accompanied  by  a  crackling  noise. 
Pain  is  soon  experienced,  but   this  symptom  varies  greatly  in 
character.      Sometimes    it    is    very   slight  ;    in   other    cases   its 
severity  is  described  as  almost  unbearable.     It  is  generally  of  a 
pricking,  boring  character,  not  confined  to  the  ear,  but  spreading 
over  the  side  of  the  head.     The  pain,  which  may  be  continuous 
or  intermittent,  is  mainly  due  to  increased  tension  of  the  mem- 
brana  tympani,  as  a  result  of  the  exudation  within  the  cavity. 
It   is   aggravated    by   such    movements   as    tend    to   shake    the 
membrane,  and  notably  by  coughing,  sneezing,  and  blowing  the 
nose,  and  by  movements  of  the  jaw.     It  sometimes  extends  to 
the  mastoid  region.     The  pain  of  catarrhal  middle-ear  inflamma- 
tion is   sometimes    very   severe    in   children,   and    exacerbations 
are  verj^  apt   to  occur  at  night.     As  a  general  rule,  the  pain 
subsides  after  a  few  days ;  it  may  recur,  but  with  diminished 
severity.      In  some  cases  the  affection  runs  such  a  mild  course 
that  fluid   may  collect  in    the  tympanum,  and   escape   by  per- 
forating a  previously  healthy  tympanic  membrane  without  pain 
being  produced. 

The  hearing-power  is  more  or  less  affected,  but  if  the  catarrh 
be  unilateral  the  loss  may  not  be  noticed  by  the  patient.  In 
some  cases  impairment  of  hearing  is  present  from  the  commence- 
ment of  the  attack ;  in  others,  it  comes  on  later.  It  is  due  either 
to  the  condition  of  the  sound-conducting  api)aratus,  or  to  im- 
plication of  the  labyrinth.  In  the  former  case,  conduction  is 
impaired  by  the  swelling  of  the  mucous  lining,  and  subsequently 
by  the  thickening  of  the  tympanic  membrane,  impeded  movement 
of  the  ossicles,  and  accimiulation  of  secretion.  The  deafness 
varies  greatly  in  degree,  being  sometimes  very  slight,  and  some- 
times almost  complete.  When  the  fenestrse  are  covered  up  by 
exudation,  the  hearing  is  certain  to  be  much  impaired. 
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Snlyeotive  auditory  sensatioiu  are  due  to  the  same  causes  bh 
produce  the  deafness,  and  are  very  variable  in  character.  Adult 
patients  are  seldom  fre«  from  them,  but  it  rarely  happens  that 
children  mention  them.  It  may  be  that  in  young  subjects  the 
inira-labyrinthine  tension  ia  less  liable  to  varj'. 

Antophony  ia  another  symptom  which  is  often  noticed. 
patient  complains  of  the  loudness  of  his  ovm  voice  as  heard 
the  affected  ear.  Not  oidy  tlie  voice,  but  sounds  j>roduced  on 
.  touching  the  head  annoy  by  their  loudness  ;  brusliing  and 
combing  the  liair  are  disagreeable  to  the  patient.  This  altered 
sensation  is  due  to  closure  of  the  Eustachian  tube.  Double 
hearing  and  modifications  of  various  sounils  are  occasional 
symptoms. 

Increase   of  temperature   is   frequently   present,  especially 
chililivn.      The  fever  may  be  either  oontiimons  or  intennitteni 
and  may  not  altogether  subside  until  (he  exudation  has  becoi 
absorbe<l.      More  serious  symptoms,   such   as   giddiness,  vioh 
headache,   insensibility,   and    epileptiform    attacks    are    far    1« 
common  than  in  acute  purulent  iuflamntation,  but  they  may  occur 
during  the  progress  of  catairh  of  the  fjiiipanum.     Giddiness  is 
due  to  pressure  upon  the  structures  of  the  labyriutli,  and  it  may 
also  be  caused  by  extension  of  tlie  hypei'semia  of  the  tympani 
vessels,    through   the   petro-squamous   fissure   to   the   menini 
There  is  another  possible  cause,  viz.,  transference  of  the  imtatii 
of  the  sensory  nei-ves  to  the  centres  which  regidatc  the  eqni 
brium.     Symptoms   of  facial   paralysis   are   occasionally  noti( 
during  the  course  of  middle-ear  catarrh ;  they  are  due  to  esca] 
of  effusion  into  the  Fallopian  canal  through  small  apertures  in 
the  posterior  wall  of  tlie  tympanum,  or  to  pressure  consequent 
on  an  extension  of  the   catarrhal   processes.     Other   symptoms, 
rarely  obsen'ed,  are  due  to  implication  of  the  chorda  tyin] 
nerve,  and  take   the  form  of  increased  secretion  of  saliva 
perversions  of  taste.     Neuralgia  of  some  branches  of  the 
nenv  is  sometimes  complained  of, 

Objective   Symptoms. — In    the   examination   of  a   jiatient  tl 
surgeon's  attention  should  be  first  directed   to  the   stat«  of 
nose  and  naso-pharynx,  for  it  is  in  these  parts,  and  especii 
in  the  latter,  that  lesions  are  often  found  to  which  catarrh 
the  tympanum    is  due,  and  which    therefore   require  treati 
Hence  posterior  rhinoscopy  should  never  lje  neglected. 
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(if  the  iiaso-phaiynx  should  be  (»refully  nole<l.  When 
aural  catarrh  is  connected  with  some  constitutional  disorder. 
:h  as  tiiberciilosis  or  syphilis,  the  glands  about  the  ear  will 
lerally  be  f'onnd  swollen. 

appearance  of  the  meatus  and  membrane  varies  in  different 
■s  and  in  diflVit'iit  stages  of  the  c'oinjilftint.  Sometimes  the 
us  api>ears  noinial,  but  more  often  llie  inlepument  liniiif^ 
the  osaeoiis  jwrtion  is  hypertemic  and  swollen.  The  varied  con- 
ilitions  which  ai-e  found  with  exudation  into  the  tympanum  are 
usually  dependent  upon  the  stage  to  which  the  calarrlial  changes 
have  progi-essed,  and  on  the  part  of  the  middle  ear  which  m 
allected.  In  most  cases  in  which  the  niembraue  \»  transparent 
depressed  the  patient  does  not  experience  pain,  and  is 
ly  couscions  that  his  "cold"  has  made  him  deaf  and  caused 
feieling  of  fulness  in  the  ear.  In  such  a  case  the  naso-pharyn- 
gf»\  catarrh  has  prevented  the  entrance  of  air  into  tlie  tympanum, 
and.  in  cTjnset[uence,  a  vacuum  has  been  formed,  and  serous 
exudation  may  have  resulted;  but  the  catairhal  changes  have 
not  involved  the  tympanum,  or  only  to  a  slight  degree.  On 
the  other  hand,  when  the  membrane  is  opai^ue  or  bulges  into 
the  meatus,  it  is  an  indication  that  the  tympanum  has  been 
invadeil. 

On  examining  the  membrane  when  the  tympanum  has  been 
affected,  the  earliest  visible  changes  are  diminution  of  lustre 
KTid  increased  concaWty,  The  surface  is  usually  dull,  like  glass 
iliat  has  Ijeen  breathed  upon;  the  cone  of  light  is  less  distinct 
than  usual ;  the  short  pi-ocesa  projects,  and  the  anterior  and 
posterior  folds,  but  especially  the  latter,  become  more  tense  and 
prominent.  The  vessels  which  are  contiguous  to  the  handle  of 
Ihe  malleus  are  considerably  enlarged,  and  tortuous  vessels  extend 
ffom  the  peripherj-  towards  the  centre.  Sometimes  the  membrane 
W  a  more  decided  jiolish  than  normally  belongs  to  it :  its  colour, 
"specially  at  it«  lower  and  anterior  part,  is  darker  than  usual, 
IT  perhaps  has  a  re<ldiBh  tinge  communicated  to  it  by  the  lining 
niMnbrane  of  the  lyniijanum.  The  handle  of  the  malleus  remains 
virihle,  unless  obscured  by  the  congested  vessels,  or  covered  by 
the  posterior  fold.  The  colour  of  Ihe  tympanic  membrane  soon 
Woraea  changed;  the  i-ed  tinge  disapiiears,  and  gives  place  to 
a  yellowish-white  or  yellowish-green  hue.  Tlie  change  ia  owing 
in  part  to  the  subsidenc*  of  the  congestion,  but  mainly  to  the 
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exudation  in  the  cavity  of  the  t}Tnpanum.  When  tlie  secretion 
is  copious,  and  the  membrane  is  inflamed,  it  may  bulge  out 
towards  the  meatus ;  otherwise  it  may  be  in  its  normal  position, 
or  even  depressed.  The  latter  condition  is  the  result  of  atmos- 
pheric pressure  acting  on  it  after  the  air  which  was  in  the 
tympanum  has  been  almost  or  entirely  absorbed,  and  more  cannot 
enter  on  account  of  the  swollen  condition  of  the  Eustachian 
tube.  The  colour  of  the  membrane,  as  above  described,  is  very 
marked  in  its  lower  segment.  Sometimes  yellowish  specks  are 
visible ;  these  are  caused  by  tiny  patches  of  exudation  adherent 
to  the  internal  surface  of  the  membrane.  As  shown  in  Fig.  9(i, 
the  upper  surface  of  the  exudation  is  marked  by  a  dark  line  a 
millimetre  or  less  in  thickness,  caused  by  the  refraction  of  light 
from  its  surface.     This  dark  line  is  seen  in  a  variety  of  forms 


Fig.  94.  Fio.  95.         Fio.  96. 

Fig.  94.— The  right  oar  of  a  gentleman,  aged  56,  showing  the  tympanum  filled  with  fluid. 

with  the  exception  of  the  space  occupied  by  a  bubble  in  the  upper  anterior  segment, 

and  another  in  the  posterior  segment. 
Fig.  95  shows  the  appearance  of  the  same  ear  after  a  little  air  had  been  injected,  and 

before  the  bubbles  had  time  to  rise  to  the  top  of  the  fluid  and  coalesce. 
Fig.  96.— A  small  quantity  of  fluid  in  the  right  tympanum. 

and  positions  accoixiing  to  the  amount  of  exudation  present. 
When  only  a  small  quantity  exists,  the  line  is  usually  clearly 
visible  as  in  Fig.  96,  and  is  generally  more  or  less  curved  with 
the  concavity  upwards.  In  other  cases  when  the  highest  point 
of  the  exudation  is  at  the  umbo,  or  above  it,  the  surface  may 
slope  towards  the  periphery  on  both  sides  of  the  handle,  causing 
two  curved  lines.  Sometimes  the  line  is  more  or  less  vertical, 
and  only  one  or  two  millimetres  in  length ;  this  appearance 
being  probably  caused  by  the  refraction  of  light  from  the  edge 
of  the  fluid  in  contact  with  a  bubble,  although  the  latter  is 
invisible.  When  the  quantity  of  the  exudation  is  large,  the 
line  may  be  quite  at  the  upper  part  of  the  membrane ;  and,  when 
the  tympanum  is  full,  no  line  may  be  visible.  It  less  frequently 
happens  that  without  any  decided  change  in  the  lower  part  of 
the  membrane,  its  surface  appears  to  be  crossed  by  one  or  two 
ver}'  fine  lines,  resembling  hairs.     The  existence  of  a  dark  line 
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is  a  certain  indication  of  the  presence  of  exudation,  but  its 
position,  direction,  and  length  vary  so  much  that  no  form  is 
typical.  When  the  exudation  is  visible,  movement  of  the  head 
forwards  or  backwards  will  cause  an  alteration  in  the  level  of 
the  fluid,  and  consequently  in  the  position  of  the  dark  line,  and 
also  in  the  colour  of  portions  of  the  membrane. 

Effects  produced  by  the  IiLJectioii  of  Air. — The  exudation, 
as  visible  through  the  membrana  tympani,  presents  a  difierent 
appearance  when  air  is  introduced  by  means  of  a  Politzer  s  bag, 
or  through  a  catheter  (Fig.  95).  The  surface  line  is  no  longer 
visible,  and  the  yellow  coloration  is  succeeded  by  a  number  of 
small  dark  circles,  which  may  move  about  and  then  disappear. 
These  are  air-bubbles,  produced  by  the  inflation.  At  the  same 
time  the  hearing-power  is  decidedly  improved,  unless  the  tjTiipanic 
cavity  be  quite  filled  with  exudation.  As  tested  by  the  watch, 
bone-conduction,  which  may  have  been  nmch  impaired  by  the 
exudation,  is  likewise  restored  after  air  has  been  injected.  The 
tuning-fork  test,  when  the  afiection  is  unilateral,  gives  the 
following  i-esults — increased  perception  on  the  affected  side  with 
Weber's  experiment,  and  "  negative "  with  Rinne's  test. 

On  aascultation  whilst  air  is  being  injected,  rattling  sounds 
or  rales  are  generally  heard.  These  seem  to  originate  near 
the  ear  of  the  observer;  their  character  varies  according  to 
the  quantity  and  quality  of  the  secretion.  When  the  latter  is 
thin  and  serous,  the  sounds  may  be  described  as  ''crackling''; 
when  it  is  mucous  and  viscid,  **  bubbling"  sounds  are  heard.  No 
sound  is  produced  when  the  tympanum  is  completely  filled  up 
with  exudation,  or  when  the  Eustachian  tube  is  impermeable 
to  air.  Even  when  exudation  is  present,  no  bubbling  sound  will 
be  caused  by  the  entrance  of  air,  unless  the  fluid  be  thrown  into 
agitation.  This  result  is  also  noticed  when  the  exudation  is  small 
in  quantity,  and  just  covers  the  floor  of  the  tympanic  cavity.  It 
must  be  rememl)ered  that  several  injections  of  air  may  be  required 
before  any  sound  is  produced ;  the  first  attempts  may  only  suffice 
to  overcome  the  resistance  of  the  walls  of  the  Eustachian  tube. 
The  sound  is  likely  to  be  of  a  very  indefinite  character  when 
the  tympanum  coTitains  a  little  tenacious  secretion ;  in  such 
cases,  a  distinct  pop  may  sometiriies  be  heard  when  air  is 
injected. 

The  Diagnosis  of  acute  middle-ear  catarrh  is  for  the  most  part 
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easily  made  ;  the  objective  symptoms  are  sufficiently  characteristic. 
In  doubtful  cases,  the  results  following  upon  the  injection  of  air 
will  establish  the  diagnosis. 

Prognosis. — This  is  favourable  in  the  majority  of  recent  cases, 
provided  that  suitable  treatment  be  adopted.  When  the  catarrh 
has  lasted  for  some  time,  the  prospect  is  less  favourable ;  adhesions 
may  have  formed,  and  the  changes  in  the  mucous  membrane  may 
be  but  slightly  influenced  by  treatment.  The  followiYig  conditions 
may  be  regarded  as  unfavourable :  a  decided  tendency  towards 
relapse  and  chronic  stages ;  the  supervention  of  purulent  inflam- 
mation ;  complications  in  the  labyrinth ;  syphilis ;  tuberculosis, 
anaemia,  and  exhausting  diseases  in  general. 

The  tendency  towards  relapse  is  apt  to  be  very  marked  in 
cases  of  chronic  disease  of  the  nose  and  pharynx.  The  results 
of  inflation  of  the  middle  ear  gi^eatly  influence  the  prognosis. 
If  hearing-power  be  considerably  improved  when  this  method 
is  employed,  the  prospect  is  decidedly  good ;  if  there  be  little 
or  no  alteration,  the  chances  of  recovery  are  proportionately 
doubtful.  When  there  are  evidences  of  labyrinthine  mischief, 
little,  if  any,  improvement  can  be  expected. 

The  duration  of  the  disease  in  ordinary  cases  is  from  two 
to  six  weeks,  although  the  exudation  may  be  removed  in  one 
or  more  days.  Pain  is  usually  the  first  symptom  to  subside; 
later  on  the  hearing-power  is  recovered,  and  tinnitus  ceases  to 
be  troublesome.  This  last  symptom  may,  however,  continue 
for  some  time  after  all  other  signs  of  the  disease  have  dis- 
appeared. The  habits  of  the  patient,  especially  as  regards 
alcohol,  and  the  general  state  of  health,  must  be  bonie  in 
mind  in  estimating  the  chances  of  recover}'.  In  all  cases  of 
acute  middle-ear  catarrh,  the  patient  should  be  made  aware  of 
the  possibility  of  recurrence,  and  of  the  supervention  of  a  chronic 
stage. 

Treatment. — In  the  treatment  of  acute  middle-ear  catarrh  there 
are  two  principal  objects  to  be  kept  in  view,  viz.,  to  cure  the 
local  affection,  or  to  diminish  the  severity  of  the  process ;  and 
secondly,  to  prevent  relapses.  Confinement  to  the  house  is  always 
desirable,  and  should  be  prescribed  even  for  mild  cases.  When 
there  are  any  signs  of  fever,  the  patient  should  be  kept  in  bed. 
All  causes  tending  to  produce  congestion  of  the  head  must  be 
carefully  avoided  ;  tlie  diet  should  be  of  a  light,  non-stimulating 
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character,  and  alcoholic  fluids  and  tobacco  should  be  forbidden. 
The  state  of  the  bowels  requires  attention ;  purgatives,  and 
especially  salines,  are  generally  indicated.  For  the  direct 
treatment  of  the  catarrh  a  careful  examination  of  the  naso- 
pharjmx  should  be  made,  inasmuch  as  the  starting-point  of 
the  disease  is  often  to  be  found  in  that  part.  The  treatment 
of  the  antecedent  disorder  has  heen  described  in  a  previous 
chapter,  which  dealt  with  the  affections  of  that  region. 

Treatment  must  next  be  adopted  for  the  relief  of  the  pain 
in  the  ear.  For  this  purpose  two  or  three,  or  even  more, 
leeches  may  be  applied  in  front  of  the  tragus  and  in  the  sulcus 
behind  the  lobule  immediatelv  beneath  the  meatus.  Cold  com- 
presses  may  be  placed  over  the  auricle  and  side  of  the  neck. 
Leiter's  apparatus  is  convenient  for  the  ai)plication  of  cold. 
Various  anodvne  solutions  are  sometimes  serviceable.  Those 
most  likely  to  j)rove  efficacious  are  a  20  per  cent,  solution  of 
hvdrochlorate  of  cocaine,  a  solution  of  acetate  or  hvdrochlorate 
of  morphia — two  grains  to  one  drachm,  or  a  2 — 10  per  cent, 
solution  of  atropin  and  cocaine,  four  or  five  droi)s  of  which 
mav  be  used  at  a  time.  The  effects  should  be  carefullv  noticed. 
(See  page  154  for  method  of  warming  drops.)  Politzer*  recom- 
mends a  mixture  of  acetate  of  morphine  and  olive  oil  (1  to  50)  to 
be  warmed  and  introduced  into  the  meatus  on  cotton-wool,  or 
a  mixture  of  olive  oil  and  chloroform  (equal  parts)  to  be  dropi)ed 
on  a  piece  of  wadding  and  applied  over  the  ear.  Glycerine  of 
carbolic  acid  (introduced  into  the  meatus  on  cotton-wool)  will 
also  tend  to  relieve  the  pain.  A  blister t  or  mustard  plaster,  or 
if  the  symptoms  are  only  slight,  the  liniment,  or  equal  i)arts  of 
the  liniment  and  tincture  of  iodine,  may  be  ap])lied  to  the 
mastoid  process.  Warm  poultices,  warm  fomentation,  steaming 
the  ear,  etc.,  must  never  be  employed ;  they  are  lial)le  to  cause 
softening  and  disintegration  of  the  membrana  tympani.  In  the 
case  of  children  the  pain  may  be  relieved  by  expiring  into 
the  ear. 

The  Introduction  of  Air. — The    most  important   part  of  the 

•  Lehrhuch  der  Ohrenheilltunde,  Aufl.  II.  S.  269. 

t  The  blistering  ftuid  (Emp.  Cantharidinis  Liquid.)  which  has  been  used  for 
manj  years  at  the  Royal  London  Ophthalmic  Hospital,  is  a  very  gootl  prepara- 
tion ;  and,  in  consequence  of  its  greater  consistence,  is  much  less  liable  to  run 
from  the  place  to  which  it  has  been  applied  than  the  B.P.  form.  It  is  manu- 
factured by  T.  &  H.  Smith  &  Co.,  12,  Worship  Street,  London,  E.C. 
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local  treatment  consists  m  the  introduction  of  air,  the  effects 
of  which  are  to  modify  the  condition  of  tlie  tympanum  by 
restoring  the  permeability  of  the  Eustachian  tube,  relieving 
the  pressure  on  the  ossicles  and  membrane,  scattering  accu- 
mulated secretion  and  promoting  its  absorption.  The  prevention 
of  adhesions  between  various  structures  of  the  tympanum  is 
another  result  to  be  desired.  These  objects  may  be  attained 
by  Politzer's  method,  or  by  means  of  the  Eustachian  catheter  if 
the  former  method  fail.  When  pain  is  a  prominent  symptom, 
and  the  tympanic  membrane  is  reddened  and  swollen,  the  air- 
douche  should  be  employed  with  great  caution,  lest  the  membrane 
should  be  ruptured  or  the  symptoms  of  inflammation  aggravated 
rather  than  improved. 

When  pain  and  other  symptoms  of  inflammation  of  the  middle 
ear  are  absent,  the  best  treatment  for  the  removal  of  the  exuda- 
tion from  the  tympanum,  in  addition  to  the  more  general  treat- 
ment previously  mentioned,  is  frequent  injection  of  air  by  means 
of  Politzer's  method.  The  i>atient  should  be  directed  to  inflate 
the  ear  about  every  hour,  wdth  the  object  not  only  of  preventing 
a  vacuum  re-forming,  but  also  keeping  up  intra-tympanic 
pressure,  and  thus  favouring  the  re-absorption  of  the  fluid. 
When  the  exudation  is  in  one  ear  only,  the  other  may  be  stopped 
by  a  finger,  or  by  pressing  the  tragus  against  the  orifice  of  the 
meatus,  but  this  precaution  is  not  necessary  if  the  membrane  is 
healthy.  The  patient  should  be  instructed  to  use  only  sufiicient 
force  to  obtain  tlie  entrance  of  air  into  the  tympanum,  and  not 
to  repeat  the  process  when  successful  more  than  two  or  three 
times  on  each  occasion.  In  recent  cases  this  treatment  often 
removes  the  exudation  entirely  in  the  course  of  one  or  two  days. 
When  air  cannot  be  forced  into  the  middle  ear  by  Politzer's 
method,  a  catheter  must  be  used,  and  when  the  nostrils  are 
sensitive,  it  is  well  previously  to  spray  into  them  a  2  per  cent, 
solution  of  cocaine.  After  the  fluid  has  been  absorbed,  it  is 
advisable  for  air  to  be  injected  daily  for  the  next  week  or  so  in 
order  to  prevent  it  from  re-collecting. 

In  the  majority  of  cases  unattended  wdth  acut«  symptoms, 
the  introduction  of  air,  aided  by  the  other  measures  already 
described,  will  suffice  to  bring  about  complete  recovery.  When, 
however,  the  symptoms  a})pear  to  be  unaffected  by  treatment,  it 
may  become  necessary  to  make  an  opening  in  the  membrana 
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tympani.  The  operation  is  always  indicated  when  the  exudation 
causes  bulging  of  the  membrane  and  when  the  tympanum  is 
inflamed.  Under  the  latter  circumstances,  neither  Politzer's 
method  nor  the  use  of  the  catheter  will  prove  efiicacious ;  on  the 
other  hand,  the  injection  of  air  into  the  ear  will  tend  to  aggravate 
the  pain  and  inflammation.  Moreover,  not  only  treatment  of 
this  character,  but  even  the  act  of  blowing  the  nose  somewhat 
violently  may  drive  exudation  from  the  tympanum  into  the 
mastoid  cells,  and  thus  cause  an  extension  of  the  mischief.  In 
these  severe  cases,  the  exudation  is  rarely  absorbed ;  as  a  general 
rule,  the  membrane  speedily  becomes  ruptured. 

The  Operatioii  of  Paracentesis. — A  small  lance-shaped  knife 
is  the  be«t  instrument  for  this  purpose ;  it  should  be  thoroughly 
disinfected  by  holding  it  for  several  minutes  in  boiling  water 
or  in  absolute  alcohol,  and  then  drying  it  with  sterilised  cotton- 
wool.    In  order  to  provide  for  the  escape  of  the  secretion,  it  is 


Fio.  97. 
A  Myrinootomb. 

desirable  to  make  an  incision  rather  more  than  the  sixteenth  of 
an  inch  in  length,  the  best  spot  to  select  being  in  the  inferior 
half  of  the  membrane,  between  the  umbo  and  the  posterior 
inferior  margin  of  the  meatus.  The  incision  into  the  membrane 
sometimes  causes  sharp  pain,  and  some  anaesthetic  is  therefoi*e 
necessary.  Cocaine  is  usually  sufficient ;  a  few  drops  of  a  warm 
20  per  cent,  solution  may  be  dropped  into  the  ear,  or  the  meatus 
may  be  filled  with  the  same  fluid.  Before  using  the  cocaine, 
however,  the  meatus  should  be  thoroughly  syringed  out  with  a 
solution  of  perchloride  of  mercury  (^  per  cent.).  It  should  then 
be  dried  with  cotton-wool,  after  which  the  cocaine  solution  may 
be  introduced  and  allowed  to  remain  for  about  five  minutes.  If 
the  cocaine  be  insufficient,  chloroform  must  be  administered.  A 
good  light  must  be  thrown  upon  the  membrane,  and  the  patient's 
head  carefully  held  while  the  incision  is  made. 

The  incision  is  followed  by  the  discharge  of  muco-serons 
secretion,  sometimes  in  considerable  quantity.  Its  escape  may 
require   to   be  expedited   by  air-propulsion ;   for  this  purpose  a 
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Politzer's  inflation  may  be  given,  or,  what  is  better,  air  injected 
through  a  catheter.  A  piece  of  absorbent  wool  should  be  pre- 
viously placed  against  the  opening  in  the  membrane  to  take  up 
all  the  fluid  which  escapes.  The  advantages  of  a  catheter  are 
that  the  force  of  the  air  injected  can  be  regulated  according  to 
the  consistence  of  the  fluid,  and  the  sound  produced  by  the 
air  indicates  whether  or  not  all  the  secretion  has  been  removed. 
Whilst  fluid  remains  in  the  tympanum,  a  bubbling  sound  will 
be  heard  through  the  auscultation  tube  whenever  air  is  injected ; 
but  as  soon  as  the  cavity  is  emptied,  only  a  blowing  sound  will 
be  perceived. 

As  a  general  rule,  scarcely  a  drop  of  blood  escai)es  after 
the  puncture,  unless  there  be  considerable  hypei'aemia  of  the 
membrane.  In  a  few  cases,  the  operation  has  been  attended 
with  very  considerable  haemori'hage.  Five  instances*  have  been 
recorded  in  which  the  knife  passed  through  the  floor  of  the 
tympanum  into  the  commencement  of  the  internal  jugular  vein. 
The  haemorrhage  was  arrested  by  a  tampon  of  iodoform  gauze. 
With  ordinary  precautions  such  an  accident  could  not  occur. 
The  membrane  should,  of  course,  be  very  carefully  insj^cted 
before  paracentesis ;  in  some  cases,  a  blue  discoloration  can  be 
detected  close  to  the  lower  periphery.  Haemorrhage,  less  in 
quantity,  may  be  caused  by  perforation  of  veins  accompanying 
Jacobson's  nerve. 

When  the  operation  is  completed,  the  parts  should  be  carefully 
dried  with  carbolised  cotton-wool,  and  a  plug  should  be  retained 
in  the  meatus.  The  patient  must  be  kept  in  bed,  or  at  rest  in  his 
room,  until  the  wound  in  the  membrane  has  he^iled.  Air  should 
be  injected  several  times  daily  in  order  to  prevent  a  too  rapid 
closure  of  the  opening  and  to  remove  secretion  from  the  cavitA^ 
The  wound  generally  heals  in  three  or  four  days,  but  it  may  do 
so  in  a  few  hours.  Injections  of  air  should  be  continued  for 
some  time  afterwards,  and  until  the  hearing-power  is  restored. 
Should  the  exudation  continue  after  the  wound  has  healed,  it 
will  ]ye  necessary  to  make  another  opening.  When  this  occurs, 
the  oi^ning  should  again  be  made  in  the  position  of  the  former 
one,  in  oixler  to  prevent  unnecessary  injury  to  the  membrane. 
In  a  large  majority  of  cases,  paracentesis  of  the  tympanic 

♦  Journal  of  Laryngology,  April,  1895,  p.  809  ;  see  also  Arch,f,  OkreJikeilkHnde, 
xxix.  S.  284  and  xxx.  S.  188. 
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membrane  does  not  give  rise  to  any  inflammatory  symptoms ;  but 
occasionally  the  operation  is  followed  by  evidences  of  acute 
purulent  otitis.  So  undesirable  a  result  has  caused  the  operation 
to  be  regarded  with  disfavour  by  some  authorities  ;  but  there  can 
be  no  doubt  as  to  its  beneficial  efiects  as  a  general  rule.  The 
possibility  of  aggravating  the  condition  should,  however,  be 
borne  in  mind,  and  should  emphasise  the  necessity  of  adopting 
antiseptic  and  other  precautions. 

SpontaneouB  Perforation  of  the  Membrane. — In  some  cases  of 
acute  catarrh  of  the  tympanum,  rupture  of  the  membrane  occurs 
spontaneously,  and  the  sm'geon,  when  fii*st  consulted,  finds  that 
there  is  a  muco-pumlent  or  purulent  discharge  from  the  ear. 
When  this  is  the  case,  the  pain  and  sensation  of  fulness  will 
have  gi*eatly  diminished,  but  the  deafness  and  the  noises  in  the 
ear  may  have  become  more  marked,  owing  to  increase  of  exuda- 
tion, and  secondary  inflammation  of  the  membrane.  In  such 
cases,  after  removing  the  discharge  by  syringing,  and  diying  the 
meatus  with  cotton-wool,  the  membrane  may  be  seen  to  be  much 
reddened,  so  that  the  parte  usually  observable,  such  as  the  handle 
and  short  process  of  the  malleus,  can  no  longer  be  made  out.  The 
perforation  appears  as  a  yellowish-grey  spot,  pulsating  simul- 
taneously with  the  pulse  at  the  wrist.  This  phenomenon  is  due  to 
the  fact  that  the  impulse  of  the  pulse-wave  in  the  dilated  vessels 
of  the  hyperaemic  tissue  of  the  tympanum  and  membrane,  or  in 
the  internal  carotid,  is  transferred  to  the  layer  of  fluid  covering 
these  parts,  and  when  they  are  illuminated  the  movement  becomes 
manifest. 

When  a  discharge  from  the  ear  has  become  established,  as  a 
result  of  spontaneous  rupture  of  the  membrane,  the  meatus  must 
be  cleansed  once  or  twice  daily  by  syringing  with  warm  boric 
acid  lotion.  This  drug,  reduced  to  a  fine  powder,  should  be  blown 
into  the  ear  after  the  meatus  has  been  thoroughly  syringed  out 
and  dried  with  cotton-wool.  When  the  discharge  is  purulent, 
it  is  sometimes  advisable  to  syi'inge  the  ear  with  a  solution  of 
carbolic  acid,  1  in  60  to  80,  or  of  perchloride  or  biniodide  of 
mercury,  1  in  1,000  to  2,000. 

In  exceptional  cases,  when  the  exudation  is  very  tenacious,  it 
may  be  advisable  to  syringe  out  the  meatus  with  a  warm  solution 
of  bicarbonat^e  of  soda  or  chloride  of  sodium  (one  or  two  per 

9  

cent.),  and  to  inject  this  fluid  through  the  Eustachian  catheter 
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and  ivash  out  tlie  tyinpanum.  The  tympanic  nmcous  men 
although  very  sensitive  when  in  a  normal  condition,  is  not 
irritated  by  these  injections  when  its  tissue  is  relaxed  awl 
Bw-ollen  after  an  attack  of  inflammation.  On  the  other  hand,  in 
favourable  cases,  tliis  treatment  is  followed  by  closure  of  the 
perforation  and  cessation  of  all  symptoms  in  from  teu  to  fonrteen 
days. 

When  the  opening  in  the  membrane,  whether  spontaneous  or 
made  by  the  knife,  proves  too  small,  so  that  the  exndation  is 
still  retained,  it  must  be  sufficiently  enlarged.  This  operation 
will  be  followed  by  escape  of  secretion,  restoration  of  the  mem- 
brane to  its  normal  position,  and  cessation  of  the  pain  in  the  ear 
and  side  of  the  head. 

The  external  meatus  often  participates  in  the  infianimatioii, 
becoming  red,  injected,  and  swollen,  and  this  condition  is  apt  to 
be  maintained  by  the  irritating  discharge.  The  inflammation, 
however,  subsides  under  the  use  of  the  remedies  applied  u\  the 
tympanum  ;  the  insufflation  of  jxiwdered  boric  acid  generally  lias 
a  good  effect ;  but  should  this  irritate,  the  drug  may  be  appllwl 
in  the  form  of  a  saturated  solution. 

In  children  especially,  adenoid  growths  are  frequently  present. 
and  these  growths  are  common  causes  of  aural  catarrh.  If  founri, 
they  must  be  removed  in  the  manner  described  in  the  previous 
chapter  (see  page  308),  as  soon  as  convenient  after  the  present 
affection  has  subsided. 

Hypertrophy  of  the  tonsils  is  another  cause  of  raiddle-*iw 
catjirrh.  The  treatment  consists  in  the  I'emoval  of  the  tonsils  {sei* 
page  288),  or  of  a  portion  thereof,  by  means  of  the  guillotine.  H 
the  patient  will  not  submit  to  this  treatment,  an  attempt  maybe 
made  to  diminish  the  size  of  the  tonsils  by  the  daily  applicatioi> 
of  Tinct.  lodi  on  a  camel-hair  brush,  and  by  the  internal  adminis- 
tration of  the  Syrupus  Ferri  lodidi,  or  they  may  be  destroyed  with 
the  electro-cautery. 
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CHRONIC  CAT.\RRH  OF  THE  MIDDLE  EAR. 

nic  Catarrh  o(  the  Tympanum— tVequency  and  Forma,  Cutarrhol  and 
AdhctiTe— Causes— AftectioDs  of  the  Eimtachian  Tube— Anatomical 
Appearances — Subjective  Symptoms^ Deafness,  Noises  in  the  Ear, 
Giddiness,  Autophony,  Paracusis,  etc.- Objective  Appearances — 
Condition  of  Membrana  Tympani — Use  of  the  Catheter  and  Air- 
Douche— Effects  on  Appearances — Perforation  of  the  Membrane- 
Course — Diagnosis  and  Prognosia — Treatment — Attention  to  Htate 
of  Saso-Pharynr- The  Air-Donche,  Pohtzer's  Method,  the  Catheter 
—Chloride  ol  .Ammonium  Vapour  and  Remedies  in  Fluid  Form— 
The  Use  of  Siegle's  Speculum— Paracentesis  and  Plieotomy — fleneral 
Treatment  of  Chronic  Middle-Ear  Catarrh. 


Chiouic    Catarrh  of  the    Tympanum   is   n  >lF-riiled]y 

mmon  disease  ;  about  twenty  per  cent,  of  alt  oaaes  of  aural 
"ctions  come  under  this  beading.  Adults  form  the  mnjority  of 
tiente,  and  both  sexes  are  equally  liable  to  suffer.  As  a  general 
.  both  ears  are  affected;  when  the  complaint  is  unilateral,  the 

more  often  attacke*!  than  the  rifjht. 

A  chronic  stage  often  follows  an  acnte  attack  of  middle-ear 

tarrh;  but  in  a  considerable   proportion   of  cases,  there  ia  no 

■ifitory    of    any   definitely    acute    symptoms.      Chronic    catarrh 

qipears  in  two  principal  forms:  in  one,  the  process  is  mainly 

tatarrhal.  i.e.,  accompanied  by  more  or  less  abundant  secretion ; 

in  the  second,  the  process  is  marked  by  hyperplasia  of  the  mucous 

_  membrane,  adhesions  between  various  parts,  and  thickeninj^  and 

mdenaation    of  tissues.     To   tliis   latt*-r   fonn,   the   term    "  dry 

rrh"  lias  been  applied.     There  is  no  stiict  line  of  demarcntion 

1  these  two  typea,  inasmuch  as  the  strictly  catarrlial  form 

iay  pass  into  the  adhesive  or  sclerotic  type  of  the  disonler,  and 
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mixwl  forms  often  occur.  Nevertheless,  it  seenis 
{•oiisifU'r  Me|Nirately  the  cfttavilial  form,  and  to  d( 
cliapter  t()  the  description   of  the   adhesive   procea 

(■(lllHWpit'lUTM. 

CanMi. — As  already  stated,  a  chronic  stage  ni 
iieiiti'  attack,  or  tlie  syiiiirtoins  may  be  gradual!; 
devi'Ioiie<l.  In  the  latter  class  of  cases  they  are, 
jwrt.  due  to  extension  fi'om  the  naso-jAaiyns,  an 
in  tilt'  coni-se  of  scarlet  fever,  measles,  syphilis,  and 
]n  Honif  jiatients,  the  aural  affection  is  associated  wi 
diM'iuted  of  the  lieait  or  lungs.  Exposui-e  to  cold  an 
niKntitmeil  as  the  probable  cause  of  the  conipiain 
imtientf,  cxeeiisive  indulgence  in  tobacco  and  alr( 
have  provoked  the  disease.  Hereditarj-  predisposi 
tnwcnblc  in  this  as  in  other  affections  of  the  ear 
niemlMTH  of  a  family  ai-e  not  infi-equeiitly  found  to 
fiiini  (Ou'iinic  aural  catarrh.  Hereditaiy  predisposi 
pharyngeal  catarrh  is  often  noticed,  and  when  tli 
dovvUtpmi'ut  of  aural  disease  is  only  too  probable. 
Kiinii'  authorities,  certain  anatomical  peculiarities 
lUtiiuni.  c.;/..  abnormal  smallness  of  the  cavity  and  of 
IH1'  hi'ii>dil«rily  transmitted,  and  these  abnomialitiei 
to  favour  tht<  development  of  anral  catarrh. 

AttWtlioiiH  of  the  Eustachian  tube  play  a  conside 
thi<  eauwition  of  clironie  middle-ear  catanh.  If  this 
the  ventilation  of  the  tyniiKinum  be  occluded,  th 
oavity  U-eonies  rarefied ;  and  the  same  effect  is  pi 
till'  lymiHuiic  orifiiv  of  the  tube  is  blocked  np  hi 
till'  lining  memhrane.  Under  such  circumstances,  t 
t\ni|MiiJ  in  drawn  still  more  inwards,  and  become 
IMtti'Ul,  and  Hi'i-ous  fluid  may  Ije  exuded  into  the  ca 
tltn  exudation  n^  mucous  and  viscid,  the  memb 
iviimiiiN  di'prt'MMtHl ;  it  tends  to  bulge  into  the  meat 
itn  liMMiM'  in  Kiiftened  or  the  quantity  of  fluid  conl 
l>  iiiiutuuni  iw  very  large.  In  severe  cases,  the  tympar 
till'  umHtnid  cells  are  filled  with  exudation.  The  ai 
n!  ehiMiiic  .■alrtrrli  may  constitute  another  stage  of 
AntttoiuloRl  Appearauoei. — In  the  early  stages,  tl 
rt'itlatii'i  molt'  or  less  exudation,  which  may  be  serou 
iioiiH>-|>iu'uli'ut  in  cliaracter.     It  is  usually  viscid  ai 


CnROXIt;  (JATARRil  (IF  TtIK  MIDHLE  KAH. 


357 


aad  adherent  to  the  sm-l'ace  of  the  lining  mt-mbrane.  Tlie 
mucLiiis  membrane  is  decidedly  thiL'kened,  this  chanpe  depending 
[wrtly  uiion  sraail-celled  infiltration  and  increased  sujipiy  of  blood, 
but  mainly  upon  pi-ol iteration  of  the  pelUitar  elements*  of  the  mem- 
brane itaelf.  The  connective  tissue  is  increased  in  (jiiatitity,  and 
contains  a  large  number  of  spindle-shaped  celts  ;  later  on,  the 
tissue  becomes  more  fibrous  in  character  and  the  cells  are  leea 
abundant.  The  mucous  membrane  in  the  neighlwurliood  of  the 
fenestite,  and  the  mucous  covering  of  the  ossicles  are  especially 
affect<>d  ;  and  thei-e  is  often  marked  thickening  of  the  membrane 
lining  the  floor  of  the  cavity.  With  the  development  of  the 
process,  the  ossicles  become  embedded  in  the  swollen  tissue, 
and  the  fenestree  ai-e  almost  completely  hidden  from  view. 
Mucous  sui-fa(-es  tlius  lonie  into  contact,  and  adhesions  take 
jihice  ;  as  the  swelling  .■subsides  in  consetjuence  of  reti-ogressive 
metamorphosis,  hands  and  membranes  extend  between  the  sui-- 
faces.  The  ossicles  themselves  undergo  various  ehiinges  of  an 
inflammatorj'  chai'acter,  and  the  process  not  infrefjuently  ejctends 
from  the  inner  wall  of  the  tympanic  cavity  to  the  labynntJi. 
The  formation  of  exostoses  is  another  result,  and  ankylosis  of 
the  liase  of  the  stapes  is  perhaps  the  most  frequent  consetjuence 
of  disease  of  the  ossicles.  The  condition  is  due  either  to  cal- 
careous deposit  around  the  base  of  the  bone  or  to  ftroliferation 
of  the  cartilaginous  covering  ;  in  other  cases,  there  is  true  osseous 
union  (synostosis).  Similar  changes  aiv  sometimes  found  in  the 
urriculation  between  the  malleus  and  incus. 

The  Hemhrana  Tympani  is  always  moiv  or  less  involved.  The 
change  most  connuuiily  obseired  is  thickening  as  a.  result  of 
hyperplasia  of  it.s  nuu'ous  membrane.  When,  however,  owing  to 
persistent  closnre  of  the  Eustachian  tube,  the  membrane  remains 
indrawn  for  a  long  period,  it  is  liable  to  become  thin  and 
atrophied.  When  thickened,  the  membrane  appeare  dull  and 
more  or  less  opaque,  and  loses  its  elasticity ;  these  changes  are 
tisually  most  marked  at  the  periphery.  Calcareous  de[)08its  are 
soinetinies  observed. 

Subjective  Symptonu. — Unless  the  complaint  has  wnpeiTened 
iiIHjn  an  acute  attack,  llie  early  symptoms,  in  many  cases,  are  of 
an  indefinite  character,  and  the  i>atients  are  unable  clearly  to 
indicate  their  duration.  De-afness  is  always  present ;  but  when 
only  one  ear  is  afiected,  the   loss  of  function  may   be   unnoticed 
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for  a  considerable  period,  and  in  the  case  of  children,  impsini 
hearing  on  both  aides  may  be  attributed  to  inattention.  Even 
adults,  with  both  eara  affected,  are  often  unaware  of  any  loss  of 
function  nntil  the  condition  has  become  very  pronounced.  They 
unconsciously  supplement  their  hearing-power  by  lip-reading, 
and  by  filling  up  gaps  in  conversation  by  guesswork.  It  U, 
moreover,  a  common  habit  of  deaf  persons  to  attribute  their 
incapacity  to  imperfect  articulation  on  the  part  of  the  speaker, 
rather  than  to  any  defect  in  their  own  organs  of  hearing.  Sooner 
or  later,  however,  in  these  cases  of  chronic  catarrh,  the  liearinj;- 
power  becomes  decidedly  impaired,  bo  that  the  patients  cannot 
fail  to  be  aware  of  their  loss.  Implication  of  the  cochlea  causes 
loss  of  hearing-power  for  high  notes.  Absolute  deafness  seldom 
or  never  occurs,  except  as  a  result  of  the  further  stages.  Pain  ie 
sometimes  complained  of ;  it  is  generally  due  to  exacerbation  of 
the  catjirrh. 

NoiBes  in  the  Ear  constitute  another  symptom  which  is  almost 
invariably  present.  In  many  cases  the  tinnitus  is  the  first  indi- 
cation of  aural  mischief,  and  the  one  that  causes  the  patient  to 
seek  relief  fi'om  treatment.  In  another  class,  almost  or  quitp  as 
numerous,  the  tuinitus  accompanies  the  later  stages  of  tlif 
affection,  and  proves  very  obstinate  and  troublesome.  The  noisfs 
varj'  in  character  and  intensity ;  they  are  described  by  different 
{>atient«  as  ■'  singing,"  "'  whistling,"  "  buzzing,"  "  blowing. 
■'  roai'ing,"  etc.  They  are  either  continuous  or  intermittent ; 
eometiines  they  are  synchronous  with  the  cardiac  pulsations,  and 
sometimes  altogether  iri-egular  in  rhythm.  Sounds  eithei-  of  a 
verj-  high  or  of  a  very  low  pitf.h  for  the  most  patt  indicate  an 
advanced  stage  of  the  disease,  with  implication  of  the  labyriiilli- 
When  only  sbght,  they  may  give  the  patient  but  little  trouble; 
hut  when  loud  and  constant,  they  prove  verj'  distressing.  It  is 
often  noticed  that  they  are  aggi'avated  by  excitement,  and  by 
Bevei-e  bodily  or  mental  exertion,  by  conditions  of  exhaustion,  and 
by  excessive  indulgence  in  alcohol  and  tobacco. 

Entotic  sounds,  i.e.,  those  originating  in  the  ear  itself  or  in  it" 
immwiiat*  iieighbom-hood,  are  less  often  complained  of.  TIk'V 
are  due  to  clonic  spasms  of  the  tensor  tympani  and  the  niuscli's 
of  the  Eustachian  tube,  and  can  be  heard  on  auscultation.  They 
ai-e  synchronous  with  movements  of  the  soft  palate  and  tympi 
membrane. 
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Giddineu  is  another  Bomewhat  commoa  symptom  of  clironic 
ftural  catarrh.  At  fii-at  the  attacks  are  slight  and  transient:  &a 
tlie  diideose  progreaaes,  they  are  apt  to  become  severe  and  pro- 
longed. They  are  then  often  associated  nith  nausea  or  vomiting, 
and  with  increase  of  the  tinnitus.  They,  in  common  vritli  the 
noises,  ai-e  presumably  due  to  extension  of  the  processes  in  the 
tympanum  to  the  external  semicircular  canal  and  cochlea.  In 
Borae  casee,  loss  of  memory,  inability  to  concentrate  the  atten- 
tion, and  a  sensation  of  fulness  in  the  head,  are  superadded  to 
the  giddiness. 

Variations  in  the  intensity  of  the  symptoms,  and  especially 
in  the  degree  of  deafness,  ai-e  characteristic  of  the  disease,  and  are 
sometimes  traceable  to  changes  of  weather,  and  alterations  in  the 
condition  of  the  naao-pliarj'nx.  As  a.  general  rule,  the  patients 
are  worse  in  all  respects  in  cold,  damp  weather.  The  bodily 
health  of  the  jiatienf^i  often  has  a  decided  influence  on  the 
sjTnptom.s. 

Antoplioiiy  and  Paraoiuig. — Other  symptoms,  occasionally 
present  in  cases  of  chronic  aural  catan'h,  are  autophony  and 
peculiarities  of  hearing  (paracusis).  The  former,  which  has  been 
already  described  (see  page  344),  consists  of  reverberation  of  and 
echo-like  additions  to  the  patient's  own  voice ;  and  other  sounds 
sometimes  undergo  like  modifications.  It  is  often  associated  with 
ntinor-mal  patency  of  the  Eustachian  tube,  which  is  prone  to  occur 
in  "dry"  catarrh  of  the  middle  ear.  It  is  also  noticed  in  cases 
in  which  the  tube  lias  become  impermeable,  and  may  then  be 
attributed  to  inci'ease  of  osseous  conductivity. 

I'ai-acusis  Willisii.  or  hearing  impi-oved  by  noise,  is  sometimes 
noticed  in  cases  where  the  movements  of  the  ossicles  are  inter- 
fered with  by  swelling  and  exudation.  An  increase  oi'  stimulus 
is  nwvjisary  to  cause  sufficient  vibi-ation ;  when  this  is  proWded, 
the  hearing-power  becomes  much  improved.  Such  patients  can 
hear  betler  when  travelling  by  railway  or  in  a  closed  conveyance 
than   when  all  around  them  is  quiet. 

Objective  AppearanceH, — The  condition  of  the  tympanic  mem- 
brane varies  in  ditl'erent  cases ;  when  the  morbid  process  is  mainly 
confined  to  the  inner  wall  of  the  cavity,  it  may  be  but  little 
changeil.  As  a  general  nile,  however,  the  membrane  ia  more  or 
less  drawn  inwards ;  the  short  process  projects  and  the  posterior 
fold   is   tense  and  welt-defmed.      The  handle  of  the  malleus  is 
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(Iriiwn  inwards  and  backwards,  and  sometimes  almost  covered 
the  posterior  fold,  oiily  its  extremity  remaining  visible  ;  the 
posterior  superior  quadrant  of  the  membrane  is  mnfh  rediioed  in 
size.  The  cone  of  light  appears  smaller,  less  bright  and  distinct, 
and  sometimes  is  interrupted ;  it  may,  indee<I,  be  allxigethiT 
absent.  Varioiis  alterations  are  observed  in  the  appearance  of 
the  membrane,  opacity  being  the  most  common  diauge.  Tliis 
may  be  either  uniformly  diffused,  or  scattered  in  patches  over 
the  surface;  in  the  latter  case,  the  posterior  segment,  between 
the  umbo  and  the  perijihery,  is  apt  to  be  especially  affected. 
Sometimes  the  opacity  is  especially  marked  at  the  periphery. 
The  colour  of  the  altered  portions  is  bluish-white,  and  in  later 
stages  leaden-grey  ;  the  margin  is  not  very  clearly  defined.  The 
gpote  may  be  so  thick  and  dense  as  to  resemble  calcareous 
deposits,  which,  moreover,  are  sometimes  found  associated 
chronic  aural  catarrh,  TJiese  deposits  are  decidedly  white 
colour  and  crescentic  in  I'orm,  and  have  well-defined  nmrgiiia. 

An  opposite  condition,  viz.,  a  peculiai-  tmnsparency  of  port« 
of  the  membrane,  is  sometimes  noticed  in  long-standing  cases 
it  is  due  to  atropliy  and  loss  of  substance.  When  a  large  port.ion 
of  the  membrane  is  thus  affected,  several  iiiti-a-tym panic  struc- 
tures— e.g.,  the  promontory,  long  process  of  the  incus,  and  even 
the  stapes — may  become  visible. 

When  the  tjTnpanum  contains  free  exudation,  which  ie 
generally  the  result  of  a  subacute  attack,  the  opacity  of  the 
membrane  prevents  the  fluid  from  being  clearly  dietinguishnble ; 
there  may  be  a  light  yellowish  tinge  of  the  lower  half,  or  one  or 
two  dark  lines.  When  the  secretion  is  viscid  and  mucous,  the 
opacity  will  be  still  more  pronounced.  When  cicatrices  exist  in 
the  membrane  and  exudation  is  abundant,  the  pressure  of  the 
latter  may  cause  them  to  bulge  ont  fTOni  the  surface  of  the 
membrane  and  fonn  wliitisli  or  greenish-grey  projections.  If 
the  membrane  be  in  a  state  of  atrophy,  the  level  of  any  existing 
exudation  will  be  very  clearly  made  out. 

The  Injection  of  Air  affords  material  assistance  in  determining 
Uie  state  of  the  tympanum.  Rilles  of  various  kinds  are  heard 
when  exudation  is  pi-esent  and  air  is  injected  through  the  callieler. 
If  the  Eustachian  tube  be  permeable,  absence  of  sound  on  inject- 
ing air  indicates  that  the  secretion  is  very  tenacious  ami  adht 
to  the  walls  of  the  t3'mpanuni.  or  else  that  it  entirely  fiUa 
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Bflavity.     A  rough,  iiit<?mipted  sound  indicates  that  the  iiiucoii» 

membrane   is   i-elaxed   and   swollen,  and  coatwl   in   plaws  with 

tenacious  mucus.     When  some  foree  is  required  to  inject  the  air, 

and  the  sound,  at  first  weak  and  shrill,  becomes  stronger  and 

lower  in   pitch  after  one  or  two  swallowing  movements,   some 

obstruction  in   the    Eustachian  tube  may  be   inferred   to   exist, 

^_C<Hi)plete  impermeability  is  extremely  rare.      If  the  sound  heard 

^hn  auscultation  be  comparatively  normal,  and  the  hearing-power 

^Hv  much  diminished,  the  case  is   probably  one  of  adhesive  or 

^^Pdry  "  cataiTh. 

^H     In   most   t«ses   inflation    of   the    tympanum   is   followed   by 
^nhcided    improvement    of    hearing-power,    which,    however,    soon 
pBseea  off.     The  compressed   air  forces  the  membrane  outwai-da, 
and   overcomes,  for  the   time,  the  secondaiy  contraction   of  the 
tensor  tympaui   muscle.     On  examining  with  the  speculum  im- 
mediately after    inflation,  the    normal    condition  of  the  [laita  is 
seen  to  be  restoi-ed  to  some  extent :  the  membrane  ia  leas  concave, 
it  may  even  bulge  out  into  the  meatus  ;  the  short,  process  and 
^Mm  posterior  fold  are    less  pi-ominent,   and  the   handle  of  the 
^HHlleus  is  more  conspicuous  and  less  horizontal.     When  exuda- 
^Bfton  ia  present  in  the  tjTnpanum,  the  injection  of  air  causes  its 
^HlBpereion ;  the  yellowish  tinge  disappears,  and  the  line  marking 
^Hbe  upper  surface  of  the  fluid  is  no  lunger  visible,  or  else  ia  altered 
^Hbposition.   These  changes  are  less  distinct  when  the  exudation  is 
^Bf  B  tenacious  character. 

^H  In  cases  of  chronic  catarrh  with  perforation,  after  using  the 
^^biinge,  the  short,  process  and  the  handle  of  the  malleus  are 
^^Bnally  visible,  the  membrane  is  seen  to  be  thickened,  whitish- 
^^■Ry  in  colour,  and  coated  with  patches  of  epithelium :  the  per- 
^Hpntion,  wliich  ia  usually  situated  in  the  anterior  inferior  ()uadrant, 
^^P  small,  roundish  in  form,  and  haa  its  margin  everted;  through 
^Hbe  opening,  the  mucous  membrane  of  the  tympanum  appears 
^^mddened  and  thickened. 

^H  Bone-conductioiL — Unless  tJiere  be  some  disorder  of  the  lahy- 
^^BBtJi,  osseous  conduction  is  found  to  be  increased  on  the  affected 
^^■de;  and  if  both  eara  be  involved,  the  aound  is  moi-e  distinct  on 
^Hpft  side  on  wliich  the  symptoms  are  especially  pronounced. 
^^Bjnne's  experiment  gives  negative  results,  with  diminished  air- 
^Hfenduction  and  increased  length  of  time  daring  which  the  sound 
^Hfc  heard  through   the  bones  of  the  skull.     There  is  sometimes 
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considerable  difference  between  the  results  of  testing  by  the 
watch  and  by  speech;  but  various  patients  differ  very  much  in 
this  respect. 

Conrse  of  the  Disease. — Chronic  aural  catarrh  always  runs  a 
protracted  course,  and  the  complaint  is  apt  to  prove  very  obstinate 
when  it  has  supervened  upon  disease  of  the  naso-pharynx,  or  is 
associated  with  constitutional  disorders.  The  hearing-power  is 
observed  to  be  more  and  more  impaired ;  the  change  for  the  worse 
is  sometimes  slow  and  sometimes  rapid  in  its  progress.  Not 
infrequently,  the  condition  remains  stationary  for  some  time,  and 
then  becomes  worse ;  spontaneous  improvement  is  seldom  noticed. 
Most  patients  find  themselves  better  in  dry,  warm  weather;  all 
the  symptoms  are  liable  to  be  aggravated  under  opposite  condi- 
tions. In  the  absence  of  treatment,  the  processes  upon  which 
the  condition  depends  go  on  either  intermittently  or  continu- 
ously; thickenings  of  the  mucous  membrane,  adhesions  between 
various  parts,  induration  and  chalky  deposits,  are  the  ordinary 
results. 

Diagnosis. — Chronic  aural  catarrh  is  for  the  most  part  easily 
recognisable.  The  symptoms  already  described,  and  especially 
the  condition  of  the  membrana  tympani;  the  state  of  the  naso- 
pharynx; the  sounds  produced  and  the  improvement  in  hearing 
when  air  is  injected — these,  taken  together,  indicate  the  real 
nature  of  the  case. 

Prognosis. — More  or  less  improvement  in  hearing-power  may 
generally  be  anticipated,  provided  that  proper  treatment  be  sub- 
mitted to;  and  the  greater  the  change  for  the  better  after  the 
injection  of  air,  the  more  favourable  the  prospect.  Several 
examinations  are,  however,  desirable,  before  any  definite  opinion 
is  expressed;  the  air-douche  may  at  first  produce  results  which 
are  subsequently  unattainable.  A  somewhat  lengthened  trial  is 
therefore  necessary.  Politzer's  inflation  or  injection  of  air 
through  a  catheter  should  be  used  twice  or  three  times  a  week 
for  about  three  weeks,  and  if  no  improvement  result,  the  out^ 
look  is  by  no  means  promising,  though  much  may  be  done  to 
prevent  the  condition  from  becoming  worse.  If  the  injection 
of  air  fail  to  improve  the  hearing,  but  lessen  the  subjective 
symptoms  (the  noises  and  the  feeling  of  pressure  and  fulness 
in  the  head),  there  is  reason  to  hope  for  satisfactory  results. 
The    hearing-power    should    be    thoroughly    tested    for    various 
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sounds,  both  before  and  after  the  employTnent  of  the  air-douche ; 
diflFerences  may  be  noticeable  in  the  perception  of  some  sounds 
and  not  in  that  of  others.  When  any  improvement  is  detected, 
its  duration  should  be  noted;  the  prognosis  is  generally  favourable 
in  proportion  to  the  latter. 

Certain  other  circumstances  tend  to  render  the  prognosis  more 
or  less  favourable,  and  may  be  briefly  summarised  as  follows : — 
The  adoption  of  treatment  in  an  early  stage  of  the  disease,  and 
before  marked  symptoms  have  set  in;  intermittency  of  the 
tinnitus ;  maintenance  of  bone-conduction ;  hearing-power  for 
speech  and  high  notes  not  much  impaired;  variations  in  the 
intensity  of  the  symptoms  from  time  to  time;  and  absence  of 
hereditary  predisposition.  In  cases  in  which  a  cure  is  impossible, 
much  may  often  be  done  to  cause,  at  least,  temporary  improve- 
ment, and  to  prevent  the  condition  from  becoming  decidedly 
worse. 

Treatment — Any  existing  affection  of  the  naso-pharynx  must 
be  carefully  attended  to  in  the  manner  already  described  (see 
page  274).  The  local  treatment  of  the  middle  ear  has  for  its 
objects  the  absorption  of  exudation  and  the  diminution  of 
swelling  and  thickening  of  the  mucous  membrane. 

Inflation  of  the  Tympanum  is  the  most  important  therapeutical 
measure.  It  tends  to  break  up  adhesions,  to  remove  exudation, 
and  to  stimulate  absorption  ;  it  likewise  acts  mechanically  on  the 
membrana  tympani  and  chain  of  ossicles,  and  lessens  the  pressure 
on  the  fenestrae.  Air  may  be  injected  into  the  tympanum  either 
by  Politzer  s  method  or  with  the  aid  of  the  catheter.  The  former 
is  suitable  for  children  and  for  some  mild  cases  of  bilateral 
disease ;  the  catheter  is  required  whenever  there  is  considerable 
swelling  of  the  Eustachian  tube,  and  also  when  remedies  are  to 
be  injected  into  it.  The  carrj'ing  out  of  Politzer's  plan  is  some- 
times entrusted  to  patients  themselves  or  to  their  friends.  In 
such  cases,  very  careful  instructions  should  be  given  as  to  the 
method  of  employment.  On  the  whole,  air  injected  through  a 
catheter  yields  better  results,  but  certain  precautions  are  neces- 
sary. The  instrument  should  be  used  daily  or  every  other  day 
for  two  or  three  weeks,  and  aftenvards  at  longer  intervals, 
provided  that  the  symptoms  show  some  improvement.  If,  after  a 
month's  trial,  the  result  be  negative,  the  catheter  should  be  given 
up,  at  least  for  a  time.     In  many  cases,  the  use  of  the  catheter 
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is  followed  by  decided  improvement  of  hearing ;  but  when  dealing 
with  old-standing  disease  in  which  the  deafness  has  not  become 
perceptibly  woi'se  recently,  it  is  best  to  forego  direct  treatment 
to  the  middle  ear,  because  the  stimulation  of  the  parts  sometimes 
brings  into  fresh  activity  the  catarrhal  processes  which  had 
become  quiescent. 

Application  of  Yapoun. — In  some  cases,  the  absorption  of  the 
exudation  is  promoted  by  chloride  of  ammonium  introduced  in 
the  gaseous  fonn  into  the  tympanum.  The  method  of  using  this 
remedy  has  been  already  described  (see  page  159).  Care  must 
be  taken  that  the  ammonium  is  perfectly  neutralised,  otherwise 
much  irritation  may  be  caused.  Decided  benefit  is  not  infre- 
quently witnessed  in  cases  that  have  been  little,  if  at  all,  improved 
by  the  injection  of  air  or  solutions ;  the  remedy  is  indicated  in 
cases  of  this  kind,  and  when  i*&les  continue  to  be  audible  after 
prolonged  treatment  with  the  catheter.  The  vapour  should  be 
applied  twice  or  three  times  a  week,  and  for  three  or  four  minutes 
at  a  time.  Air  impregnated  with  turpentine  may  be  used  in  a 
similar  manner.  A  few  drops  are  poured  into  the  air-bag  and 
allowed  to  volatilise  ;  the  air,  thus  charged  with  the  vapour,  is 
then  injected  through  the  catheter.  A  better  plan  is  to  have  a 
small  vulcanite  box,  fitted  on  to  the  delivery  tube  of  the  Politzer's 
bag,  in  which  can  be  placed  a  piece  of  wool  moistened  with  the 
medicament. 

Remedies,  in  a  Fluid  Form,  may  likewise  be  applied  to  the 
mucous  membrane  of  the  middle  ear  (see  page  15G).  At  first  these 
should  be  of  a  comparatively  mild  character,  e.7.,  solution  of  iodide 
of  potassium  5 — 10  grains  to  the  ounce,  or  solution  of  borax,  alum, 
carbonate  of  soda,  or  chlorate  of  potash  2 — 3  grains  to  the  ounce. 
Afterwards,  when  the  condition  has  become  less  acute,  solutions 
of  nitrate  of  silver  3 — 6  grains  to  the  ounce,  or  of  sulphate  of 
zinc  1 — 3  grains  to  the  ounce,  may  be  carefully  tried.  Of  these 
solutions,  about  two  or  three  drops  should  be  injected  with  very 
slight  pressure  :  with  larger  quantities  and  stronger  solutions, 
severe  pain  and  some  amount  of  inflammation  may  be  set  up. 
These  injections,  when  they  are  well  borne,  may  be  used  twice  or 
three  times  a  week,  and  continued  for  several  weeks.  Alkaline 
remedies,  thus  injected,  render  the  secretion  less  viscid  and  more 
capable  of  absorption. 

Besides  inflation  of  the  tympanum,  there  is  another  method 
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whereby  the  membrane  and  ossicles  may.  in  some  measure  at 
least,  be  restored  to  their  original  positions.  This  plan  consists 
in  rarefying  the  air  in  the  external  meatus  by  the  aid  of  Siegle's 
speculimi  (Fig.  31,  page  89).  The  larger  end  of  this  speculmn 
is  closed  by  a  glass  disk  ;  an  india-rubber  tube  connected  at  its 
other  extremity  with  an  elastic  l^ag,  opens  into  the  side  of  the 
instrument,  which  closely  fits  the  meatus.  Before  introducing 
the  speculum  the  bag  is  compressed ;  its  expansion,  when  the 
instrument  is  in  position,  rarefies  the  air  in  the  meatus,  and 
draws  the  membrana  tympani  outwards.  When  this  method  is 
practised,  the  patients  sometimes  assert  that  the  hearing-power  is 
increased,  and  that  the  subjective  sensations  are  less  troublesome. 

The  Operation  of  Paracentesis  (see  page  351)  is  sometimes 
advisable  in  cases  of  chronic  catarrh  of  the  middle  ear,  and 
especially  when  the  symptoms  thi'eaten  to  become  acute.  It 
may  be  practised  with  advantage  when  other  methods  of  treat- 
ment have  failed  to  remove  the  exudation  from  the  tympanum, 
and  also  when  the  cavity  appears  to  be  completely  filled  with 
tenacious  secretion. 

For  the  relief  of  the  subjective  symptoms,  and  with  the  view 
of  improving  the  hearing-power,  Plicotomy,  or  division  of  the 
posterior  fold,  is  recommended  by  some  authorities.  The  opera- 
tion has  been  done  when  the  fold  projects  and  forms  a  sharj) 
ridge,  and  when  other  measures  have  failed  to  produce  relief. 
A  perpendicular  incision  is  made  with  a  paracentesis  knife, 
through  the  fold  in  its  anterior  half,  at  a  distance  of  2 — 3  mm. 
from  the  short  process.  It  is  better  to  cut  from  below  upwards 
than  in  the  opposite  direction.  The  haemorrhage  is  easily  stopi>ed 
with  a  little  cotton-wool ;  a  plug  of  carbolised  gauze  should  be 
placed  in  the  meatus.  In  order  to  avoid  wounding  the  chorda 
tympani,  the  knife  should  not  be  thrust  too  far  inwards. 

Various  other  operative  measures,  having  for  their  objects  the 
relief  of  tension  and  the  separation  of  adherent  parts,  vdW  be 
described  in  the  chapter  on  Adhesive  Inflammation  of  the 
Tympanum. 

In  all  cases  of  chronic  middle-ear  catarrh,  it  is  not  sufiicient 
to  treat  the  local  disease  ;  the  patiejit's  general  condition  always 
requires  attention.  Change  of  air  is  often  beneficial,  and  is 
always  desirable  whenever  there  is  a  pronounced  tendency  to 
bronchial  or  phar}'ngeal  catarrh.      Residence   in  a  mountainous 
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form   of  catarrh   is   characterised   by   a    great    variety   of 

iptoms  and  morbid  appearances.     The   processes  develops*!  bi 

tympanum   tend   especially   to   the    formation   of  adhesions 

een  many  parts  of  the  middle  ear.  and  thiis  lead  to  serious 

ipttirment   of   hearing.     The   various   changes   do    not    always 

iginate  in    abnormal    secretory    processes.      In   the  absence  of 

ly  previous  catarrh,  an  insidious  interstitial  inflammation  may 

Icome  developed  in  the  mucous  membrane,  with  thickening  and 

ibsequent   contraction  as  results.       Tlie   Iigamenious    apparatus 


368  DISEASES  OF  THE  TYMP.VNIC  CAVITY. 

is  similarly  affected,  and,  as  a  consequence,  the  ossicular  cliain 
becomes  more  or  less  rigid,  and  the  stapes  frequently  becomes 
ankylosed.  It  is  not,  however,  possible  to  draw  a  sharp  line  of 
demarcation  between  secretory  catarrh  and  adhesive  processes  as 
a  further  development.  The  anatomical  changes  which  are  at  the 
base  of  the  latter  may  be  developed  during  the  catarrhal  stage, 
and  continuously  with  it,  as  well  as  after  its  subsidence. 

This  form  of  middle-ear  disease,  whether  originating  or  not  in 
catarrh,  is  especially  prone  to  be  accompanied  by  symptoms  indi- 
cative of  disorders  of  the  labyrinth.  Those  insidious  forms  which 
result  in  ankylosis  of  the  stapes  are  more  often  associated  vdth 
the  latter  affections  than  adhesive  processes  originating  in  catarrh. 
It  is  quite  true  that  in  the  course  of  chronic  exudative  diseases  of 
the  middle  ear,  secondary  changes  in  the  labyrinth  are  not  infre- 
quent complications,  but  in  connection  with  purely  adhesive 
processes,  lab)Tinthine  disorder  may  exist  from  the  very  begin- 
ning. In  such  cases  it  is  fair  to  assume  that  the  disease  in  both 
portions  of  the  ear  is  attributable  to  the  same  cause ;  as  a  matter 
of  fact,  indeed,  the  labyrinthine  disorder  is  sometimes  so  promi- 
neiit  at  an  early  stage,  that  it  would  appear  to  have  been  developed 
prior  to  the  origination  of  the  disease  in  the  tympanum. 

We  are  not  as  yet  able  to  separate  those  forms  of  the  disease 
which  begin  in  catarrh  from  such  as  are  independent  of  that 
condition.  The  prominent  symptom,  impeded  conduction  of 
sound,  is  common  to  both  cases. 

Pathological  Appearances. — These  have  been  especially  studied 
by  Politzer,  who  has  given  a  verj-  minute  description  of  them  in 
the  second  and  third  editions  of  his  work.  The  following 
account  is  mainly  derived  from  Politzer's  statements: — The 
changes  are  either  diffused  over  the  whole  of  the  mucous  mem- 
brane, or  are  confined  to  certain  parts  of  it.  The  former  condition 
would  seem  to  result  from  secretory  catarrh ;  while  the  latter  is 
produced  by  interstitial  inflammation,  and  the  parts  most  liable  to 
be  affected  are  the  fenestral  structures  and  recesses.  The  changes 
in  the  mucous  membrane  consist  of  partial  or  complete  conversion 
of  the  proliferated  round  cells  into  cicatricial  tissue,  and  of 
increase  in  the  substance  of  the  mucous  membrane,  followed  by 
regressive  metamorphosis,  shrinking,  sclerosis,  atrophy,  and 
calcification. 

When   the   secretorj'  stage  is  still  in  progress,  the  mucous 
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membrane  is  hypei^aemic,  irregularly  swollen,  of  a  yellowish-red 
colour,  spongy  in  texture,  and  infiltrated  with  seniin ;  its  surface 
is  uneven,  and  marked  by  glandular  or  villous  projections.  The 
concavities,  and  particularly  the  fenestrse,  are  levelled  and  less 
apparent,  and  the  cavity  as  a  whole  is  more  or  less  diminished. 
The  tympanic  portion  of  the  Eustachian  tube  is  narrowed,  and 
the  mastoid  cells  are  filled  with  secretion.  The  mobility  of  the 
ossicles  is  lessened,  but  not  as  yet  abolished.  Pai^tial  recoveiy  is 
possible  as  a  result  of  fatty  degeneration  of  the  proliferated 
round  cells. 

In  another  class  of  cases  the  secretoiy  processes  have  come  to 
an  end,  and  the  conversion  of  the  hypertrophied  elements  into 
fibrous  connective  tissue  has  already  taken  place.  The  mucous 
membrane  is  smooth,  thickened,  pale,  and  stiff,  closely  adherent 
to  the  underlying  parts,  and  presenting  calcareous  jxitches.  These 
changes  affect  not  only  the  lining  membrane,  but  also  its  folds 
and  the  ligaments  and  the  tissue  covering  the  articulations ;  the 
thickening  is  generally  most  marked  at  the  points  of  contact 
between  the  ossicles  and  the  walls  of  the  cavity.  The  functions 
of  the  tympanum  are  still  further  impaired  by  the  formation  of 
membranous  coixls  and  bands,  running  in  various  directions  and 
connecting  together  the  ossicles,  the  tympanic  membrane,  and  the 
tendon  of  the  tensor  tympani  muscle.  Some  of  these  cords  can 
be  traced  to  the  wall  of  the  cavity,  and  are  sometimes  partially 
ossified.  Another  serious  change  is  the  adhesion  of  the  membrane 
to  the  inner  wall ;  and  if  this  be  accompanied  by  the  formation  of 
bands  and  cords  and  the  development  of  exostoses,  the  tympanic 
cavity  will  be  almost  or  quite  obliterated. 

The  general  result  of  all  the  above-described  changes  will 
be:  diminished  vibrating  power  of  the  tympanic  membrane  and 
ossicles,  and  impeded  conduction  of  sound.  The  most  serious 
consequences  result  from  adhesions  of  the  ossicles  to  the  tympanic 
walls  and  ankylosis  of  the  articulations,  and  especially  of  the 
stapes  to  the  fenestra  ovalis.  In  some  cases  the  morbid  process 
appears  to  be  confined  almost  entiivly  to  the  fenestne,  and 
especially  to  the  upper  one  and  its  union  with  the  stapes.  On 
the  other  hand,  the  changes  in  these  i)arts  may  be,  and  often 
are,  associated  with  adhesions  and  the  ibnnation  of  bands  of 
membrane,  as  already  described. 

The  ankylosis  of  the  stapes  may  be  caused  by  the  union  of 
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exudative  inflammation,  the  tympanum  may  contain  nioi-e  or  leas 
mucous  or  purulent  secretion. 

Causes. — Adhesive  middle-ear  inflammation  is  due  to  much  the 
same  causes  as  the  catarrlial  form,  but  the  process  is  always 
chronic.  It  differs  from  the  ordinary  catarrhal  infiamniation, 
inasmuch  as  it  generally  attacks  persona  in  niiddle  or  advanced 
age.  With  regard  to  antecedent  conditions,  the  complaint  some- 
times follows  clironit;  naso-phar}'ngeal  catarrh,  and  conditions 
involving  jjaralysis  of  the  muscles  of  the  Eustachian  tubes, 
whereby  the  ^-entilation  of  the  tympana  is  interfered  with. 
Sometimes  there  is  a  history  of  syphilis,  gout,  or  rheumatism ;. 
hereditarj'  predisposition  to  aural  disease  is  often  traceable,  The^ 
patients,  however,  are  more  often  plethoric  and  robust  than  in 
cases  of  catarrhal  inflammation.  Exposure  to  cold  and  wet,  to 
the  action  of  dust,  as  in  certain  occujmtions,  frequent  and 
prolonged  sea-bathing,  and  excessive  indulgence  in  alcohol  and 
tobacco,  are  more  or  less  potent  causes  of  the  disease,  and  they 
certainly  aggravate  the  condition,  when  once  set  up.  All  classes 
of  persons  ai-e  equally  prone  to  suffer  from  the  complaint.  As- 
in  the  case  of  catarrhal  inflammation,  the  adhesive  process 
generally  affects  both  ears  simultaneously  (86  per  cent.),  or  hi 
rapid  succession:  in  rare  cases,  one  ear  is  thus  affected,  while 
the  other  is  the  seat  of  catarrhal  inflammation.  In  unilateral 
caaes  (14  per  cent.)  the  left  ear  is  more  often  affected  than  the 
right  (8-2 :  5-8). 

Symptotna. — When  the  parts  concerned  in  the  conduction  of 
sound  are  not  primarily  involved,  the  process  n>ay  go  on  slowly 
for  month.-t  or  yeai-s  without  causing  any  decided  sj'mptoma.  If, 
however,  tiie  vibrations  of  the  membrana  tjnH|)ani  and  ossicles 
be  imi>eded,  the  patient  will  Iw  conscious  of  inii>airment  of 
hearing,  of  a  feeling  of  pressui-e  and  fulness  in  the  ears,  and 
of  subjective  auditory  sensations.  There  is  no  particular  [>ain. 
but  giddiness  and  mental  and  nen'ous  disturbance  may  be 
very  troublesome.  Tlie  symptoms  once  established  steadily  pi-o- 
gress,  and  herein  they  differ  from  those  of  the  catarrhal  form- 
In  some  cases  the  symptoms  correspond  with  those  of  Meniere's 
disease. 

As  time  goes  on,  the  hearing  becomes  more  and  more  impaired, 
and  the  noises  in  tlie  ears  louder  and  more  annoj-ing.  Not  infre- 
quently the  patients  complain  that  whereas  they  can  heai'  simple 
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sdunds,  tliey  fail  to  hear  words  addressed  to  themselves,  and  aw 
tlierefoi-e  unable  to  carry  on  conversation.  Tlie  advance  of  the 
Hvinptoma  is  lUie  in  pai-t.  to  tlie  contlnnous  formation  of  tissue 
in  the  tyniiianiim,  and  partly  to  tlie  secondary  changes  which 
become  develope*!.  Contraction  and  shrinking  take  place,  with 
increased  Hgidity  of  the  joints  of  the  ossicles  and  abnormal 
[Kjeition  of  these  bones.  Thus  the  function  of  the  conducting 
apparatus  is  seriously  impaired,  and  secondary  changes  are  liable 
to  occur  in  the  labyrinth,  though,  as  already  ]K>infed  out,  the 
internal  ear  may  have  been  implicated  from  the  commencement. 
Labyrinthine  disorder  cannot  fail  to  aggravate  the  impairment 
of  hearing  which  results  from  changes  in  the  tympanum,  and 
the  deafness  is  influenced  to  some  extent  by  tlie  condition  of 
the  Eustachian  tube;  if  the  mucous  membrane  be  swollen  oi- 
thickened,  the  hearing-power  will  be  diminisfae<l.  The  deafness 
is  also  liable  to  be  aggravated  by  excesses  of  all  kinds,  and  by 
fatigue  anil  debility.  In  a  somewhat  numei-ous  class  of  caaee, 
tJie  perception  of  low  notes  ia  lost  at  an  early  stage;  whereas 
hearing  for  the  highest  octave  remains  goofl  for  some  time. 

The  Subjective  Soundi  varj'  in  character,  and  are  vai'iously 
described  by  ilitfeitnt  patients  as  "  humming,"  "  buzzing," 
'■  knocking,"  'whistling,"  "blowing,"  "ringing,"  etc.  The  i 
may  appear  to  emanate  from  outside  the  head,  or  in  the  i 
itself,  or  in  some  part  of  the  skull.  In  some  patients 
of  various  chamct*r  co-exist,  or  succeed  each  other.  They  i 
generally  continuous  and  uniform;  but  sometimes  they 
for  short  intervals.  The  distress  caused  by  the  noises  is 
severe  in  some  cases. 

There  are  no  other  definite  symptoms  of  a  subjective  charocUi 
Pain  in  the  side  of  the  head,  giddiness,  a  feeling  of  confu&ioi 
or  heaviness,  or  of  pressure  about  the  occiput,  re^tJeitsnefl 
depression  of  spirits,  and  diminished  capacity  for  mental  woi 
may  be  complained  of  from  time  to  time.  The  defective  hrarii^ 
and  the  subjective  sounds  are  the  marked  sj-mptoms.  In  mta 
cases,  in  the  eai-ly  stages  of  the  disorder,  but  still  more  freqot 
aft*r  the  healing  has  become  much  impaired,  great  eensitiveDei 
is  evince*]  towards  vai'ious  sounds,  especially  high  notes  and  lot 
talking  (ITyperiesthena  acugtica). 

Tliere  is  another  sj-mptom  which  is  not  infrequent  in 
form  of  ear-disease,  viz.,  improvement  of  hearing  during  a  ii 
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the  80*called  "paracusis"  of  Willis.  This  author  described  a  case 
in  which  a  man's  voice  could  be  heard  by  his  deaf  wife  only  while 
jx  servant  was  beating  a  drum.  This  phenomenon  will  be  further 
described  in  the  cliaptera  on  Affections  of  the  Labyrintli ;  its 
probable  cause  may  here  be  briefly  alluded  to.  Politzer*  thinks 
that  improved  hearing  in  a  noise  is  due  to  the  severe  shaking  of 
the  ossicles,  the  articulations  of  which  have  become  stiff.  Their 
normal  condition  is  in  some  measure  restored,  and  they  are 
rendered  more  capable  of  conducting  sonorous  vibrations.  Lowen- 
berg  suggests  tliat  the  shaking  produces  increased  excitability  of 
the  auditory  nerve,  and  consequent  augmentation  of  hearing- 
power. 

Objectiye  Sjrmptoms. — These  exhibit  differences  according  to 
the  stage  of  the  complaint,  the  parts  principally  affected,  the 
intensity  of  the  process,  the  previous  condition  of  the  part,  and 
the  predominating  character  of  the  inflammation.  The  symptoms 
caused  by  purely  adhesive  processes  differ  from  those  in  which 
the  catarrhal  element  has  been  more  or  less  prominent. 

On  inspection,  the  external  meatus  is  generally  found  to  be 
very  dry ;  there  is  little,  if  any,  ceiniminous  secretion.  The 
patients  themselves  often  notice  this  deficiency,  and  regard  it 
as  the  cause  of  their  symptoms. 

The  api>earance  of  the  membrana  t}Tnpani  varies  greatly;  it^ 
sensitiveness  is  often  much  reduced.  There  may  be  little,  if  any, 
change  in  position,  lustre,  or  transparency;  in  other  cases,  the 
membrane  is  seen  to  be  cloudy,  dull,  and  either  thickened  or 
atrophied  and  parchment-like.  Abnormal  transparency  is  asso- 
ciated with  atrophy.  An  almost  normal  appearance  of  the 
membrane  may  co-exist  with  very  serious  impairment  of  hearing ; 
in  such  cases,  the  morbid  process  is  confined  to  the  fenestras 
and  ossicles.  The  membrane  is  generally  drawn  inv/^ards  or 
sunken,  and  obviously  adherent  to  parts  situated  on  its  inner 
side.  Hyperaemia  of  the  inner  wall  of  the  tympanum  often 
imparts  a  characteristic  tint  to  the  membrane,  causing  it,  in  some 
cases,  to  assume  a  peculiar  dry,  dusky-red  appearance.  In  others, 
a  reddish-yellow  spot,  with  a  diffuse  red  areola,  corresponding 
with  the  promontory,  is  seen  beliind  the  handle  of  the  malleus. 
Such  evidences  of  hypei^aemia  may  remain  michanged  for  several 
years ;  and  even  after  the  membrane  has  become  dull  and  opaque, 

♦  Lehrbueh  der  Ohrenheilkunde,  2  Aufl.  S.  239. 
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traces  of  the  reddish  tint  may  be  discoverable  here  and  there. 
Sometimes  the  reddish  tinge  is  especially  marked  in  the  posterior 
inferior  quadrant,  near  the  umbo,  and  this  appearance  is  apt  to 
be  associated  with  injection  of  the  vessels  of  the  handle  of  the 
malleus.  This  condition  of  the  parts  often  accompanies  synostosis 
of  the  stapes;  but  its  existence  cannot  be  detected  when,  as  is 
often  the  case,  the  membrane  is  thickened  and  opaque.  In 
exceptional  case^,  the  peripheral  part  of  the  membrane  appears 
as  a  whitish  ring,  while  the  remainder  is  normal  in  colour. 
Calcareous  deposit,  causing  a  decided  white  opacity,  is  sometimes 
visible  in  front  of  the  handle  of  the  malleus.  Less  frequently, 
a  similar  spot  exists  behind  that  part. 

Another  change,  more  or  less  frequently  observed  in  cases 
of  sclerosis  of  the  tympanum,  is  a  peculiarly  white  colour,  sharp 
definition,  and  roughened  surface  of  the  handle  of  the  malleus. 
A  pit-like  depression  of  Shrapnell's  membrane  is  also  regarded 
by  some  writers  as  characteristic  of  sclerosis  and  the  adhesive 
processes.  These  appearances  are,  how^ever,  by  no  means  con- 
stant, and  they  have  been  noticed  in  association  with  other 
morbid  processes. 

When  Siegle's  speculum  is  used,  the  central  part  of  the 
membrana  tympani  is  found  to  be  decidedly  movable  in  some 
•cases  and  fixed  in  others.  The  former  condition  is  often  the 
result  of  atrophy,  while  the  latter  is  caused  by  interstitial  deposit 
and  induration  of  the  mucous  membrane.  It  must  be  remem- 
bered that  other  processes  in  the  middle  ear  often  precede  the 
development  of  sclerosis  or  adhesive  inflammation,  and  produce 
-changes  in  the  membrane  and  other  parts,  which  complicate  the 
Appearances  due  to  the  latter  process. 

Proneness  to  conti'action  is  exhibited  not  only  by  the  newly- 
formed  bands  of  connective  tissue,  but  by  the  tendinous  stmctores 
within  the  tympaimm,  and  the  condition  of  the  tendon  of  the 
tensor  tympani  muscle  is  of  serious  import  during  the  course  of 
the  disease.  The  entire  chain  of  ossicles  is  acted  upon  by  the 
inci'eased  tension  and  rigiditj'^  of  the  muscle,  and  the  intra- 
labyrinthine  pressure  is  considerably  raised. 

Gruber  has  pointed  out  that  as  a  result  of  the  conti*action  of 
the  tensor  tympani  muscle  and  also  of  shortening  of  its  tendon, 
the  malleus  is  not  merely  dra^Mi  inwards,  but  turned  round  upon 
its  long  axis,  this  latter  movement  being  due  to  the  fact  thut  the 
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tendon  is  inserted  into  the  inner  margin  and  anterior  surface 
of  the  handle.  The  direction  thus  given  to  this  surface  is  some- 
what internal,  while  the  opposite  surface  is  directed  outwards, 
thus  making  the  handle  appear  broader  when  viewed  from  the 
external  meatus*  This  alteration  in  the  appearance  is  of  dia- 
gnostic value,  but  it  may  be  absent  when  the  tendon  is  contracted. 
Individual  peculiarities  in  the  insertion  of  the  tendon  and  in  the 
structures  connected  with  the  malleus,  to  some  extent  influence 
its  movements  and  the  secondary  consecjuences  of  i*etraction  of 
the  tendon.  Thus,  even  when  this  latter  condition  is  present, 
some  portions  of  the  membrana  tympani  may  remain  normal  as 
regards  their  tension,  while  others  are  abnormally  stretched,  and 
others  again  relaxed  and  thrown  into  folds. 

The  Haao-pharynz  is  always  more  or  less  affected.  In  the 
earlier  stages,  the  mucous  membrane  covering  the  posterior  wall 
is  frequently  swollen,  dark  red  in  colour,  and  dotted  over  with 
granulations  of  various  sizes,  either  isolated  or  in  patches.  In 
other  cases,  the  membrane  is  smooth,  diy,  and  shining.  When 
the  condition  has  existed  for  some  yeai*8,  the  mucous  covering 
of  the  pharynx  is  seen  to  be  abnonnally  pale  and  thin.  It 
adheres  closely  to  the  parts  beneath,  and  patches  of  brownish 
secretion  are  scattered  over  the  surface,  which  is  traversed  by  a 
few  enlarged  vessels. 

The  nasal  mucous  membrane  is  dry,  and  sometimes  presents 
the  appearances  of  atrophic  rhinitis.  The  patients  assert  that 
they  seldom  require  to  use  a  pocket-haiidkerchief ;  the  secretion 
from  the  nose  is  reduced  to  a  minimum. 

Various  changes  are  likewise  noticeable  in  the  Eustachian  tube. 
In  young  subjects  with  granular  phaiyngitis,  the  mucous  mem- 
brane of  this  part  is  apt  to  be  similarly  affected;  the  tube  is 
narrowed,  the  auscultation-sound  when  the  catheter  is  useil  is 
weak  and  high,  and  more  force  is  required  to  compress  the  air- 
bag.  In  later  stages,  the  mucous  membrane  is  dry  and  the 
tube  easily  permeable ;  slight  force  is  necessaiy  to  propel  the  air, 
and  the  sound  is  distinct  and  haixl.  As  a  result  of  the  air- 
douche,  either  the  hearing  may  be  unaffected,  or  the  imtient  may 
be  conscious  of  slight  and  transient  improvement ;  while  the 
subjective  sounds  are  often  considerably  diminished,  and  the 
feeling  of  dulness  and  heaviness  is  much  ameliorated.  If  the 
hearing-power  be   decidedly   increased   by   catheterism,   we   may 
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fiikMs  iviu'ludo  thftt  the  affection  is  comparatively  slight.  On 
iwamiuiug  tho  niembrana  tympani  after  inflation,  no  i)articular 
oliau^t^  x\\»y  be  discernible.  If  the  force  of  the  air  has  really 
Uki^tvd  on  tht»  membrane,  there  will  probably  be  more  or  less 
bulging  of  the  posterior  superior  quadrant,  with  a  diffuse  pale 
ivtlex  of  light  there,  and  also  injection  of  the  vessels  along  the 
huiuUo  of  the  malleus. 

lUtults  of  Tafting  the  Hearing-Power. — In  the  early  stage  of 
the  complaint,  when  perhaps  occasional  tinnitus  in  one  ear  causes 
the  )katient  to  seek  advice,  the  impairment  of  hearing  is  often 
no  Klight  a**  to  be  scarcely  recognisable  on  testing  with  the  watch 
and  8i>ee(^h.  In  such  a  case,  however,  on  applying  the  tuning- 
fork  to  the  vertex,  the  patient  not  infrequently  asserts  tliat  he 
heara  the  sound  morc  distinctly  on  the  side  on  which  the  tinnitus 
exintit.  It  may  then  be  inferred  that  some  obstacle  to  conduction 
IH  pi-enent  in  the  middle  ear,  though  perhaps  of  so  slight  a  nature 
that  no  diffeixMice  can  be  detected  between  the  two  ears  when  the 
tuuiug-fork  is  held  in  frcnt  of  them. 

Hinni**H  tt^st  may  give  a  positive  rcsult,  because  the  slight 
oltotaele  to  tht>  transmission  of  sound  is  easily  overcome  by  the 
foiHH*  of  the  vibmtions  conducted  by  the  air  to  the  ossicles,  and  the 
tluratiou  of  |HM*ception  is  not  appreciably  shortened.  As  time 
gu<^*»  on.  the  disorder  of  function  becomes  much  more  decided  in 
|he  mr  llivt  attacked,  and  the  other  ear  is  more  or  less  involved, 
UH  Hhown  by  the  diminution  in  hearing-distance.  On  the  one 
nide,  the  waivh  may  be  heai-d  only  when  in  close  contact  with  the 
nurioU* ;  on  the  other,  perhaps  at  one-lialf  or  one-quarter  the  iisual 
ili«tant^\  Hoiu^»onduction  may  be  good  on  both  sides,  or  weak  on 
i\\\s  xmnv  atiW^tiHl  side,  or  entirely  abolished.  The  hearing-power 
for  HjHMH'h  may  1h»  such  that  with  the  worse  ear  verj-  loud  talking 
\tk  htMUxl  at  a  distance  of  three  or  four  yaixis,  while  with  the  other 
KHW  Nxhifipt^i's  an*  heaixl  at  the  same  distance.  Tlie  tuning-foi^k 
\i\\  \\\\^  \\Mi\  is  l)est  heai-d  by  the  more  affected  ear;  but  when 
\\M  in  fiH^iit  of  the  ears,  by  the  less  affected  organ.  Rinne's  test 
\m^  Htill  give  a  i>ositive  result;  but  the  duration  of  pei-ception 
(\\\\\\  the  fork  held  in  front  of  the  ear)  is  more  or  less  diminished, 
it,  \uv^'tH»ver.  the  labyrinth  be  not  implicated,  the  duration  of 
^v\xo|»tum  through  the  air  will  be  lessened  relatively  to  the 
\bo<Ou^i\  of  boiuwonduction.  ' 

lu  a  ^uUiHjuent  stage,  the  hearing-} )ower  becomes  more  and 


CHRONIC  ADHESIVE  CATARRH  OF  THE  MIDDLE  EAR.     377 

more  impaired,  and  this  is  the  ordinary  coui-se  of  the  complaint. 
In  a  small  proportion  of  cases,  the  condition  having  advanced  to  a 
certain  point  remains  stationary  for  some  years,  or  even  uj)  to  the 
end  of  life.  The  watch  is  unheard,  even  when  in  close  contact 
with  the  auricle,  on  the  side  most  affected  ;  loud  si)eech  is  in- 
audible at  a  greater  distance  than  two  or  three  feet.  On  the 
other  side,  the  hearing-power  may  be  less  imimired. 

In  comparing  the  two  sides  it  is  often  difficult  to  exclude  the 
better  ear,  as  some  amount  of  sound  reaches  it  even  when  stopped 
with  the  finger.  In  oi'der  to  determine  the  side  on  which  loud 
speech  is  really  heard,  a  hearing-tube  should  be  placed  in  the 
worse  ear,  while  the  other  is  stopped  as  closely  as  possible  with 
the  finger.  A  few  words  are  then  uttered  in  a  moderately  loud 
voice  close  to  the  mouth  of  the  tube,  and  then  at  a  little  distance 
from  and  at  the  side  of  the  latter.  If  these  last  are  repeated  by 
the  patient,  it  is  evident  that  he  has  heard  them  with  the  better 
ear. 

When  the  deafness  has  become  so  marked  in  the  ear  first 
affected  as  to  be  almost  absolute,  the  process,  as  a  general  rule, 
goes  on  much  more  rapidly  in  the  other  ear,  and  before  long  the 
impaiiTnent  is  found  to  be  much  the  same  on  both  sides.  When 
this  stage  is  reached  the  watch  is  inaudible,  and  loud  talking  is 
heard  only  close  to  the  ear.  If,  however,  the  ossicular  chain  is 
not  quite  rigid  or  the  fenestras  completely  blocked  up,  the  patient 
will  hear  words  spoken  through  a  hearing-tube.  It  sometimes 
hapi^ens  that  the  final  stage  of  ankylosis  supervenes  very  rapidly  ; 
words  spoken  through  a  tube  are  then  no  longer  heard,  but  bone- 
conduction  may  still  exist,  as  shown  by  the  i)Ower  of  the  patient 
to  repeat  words  spoken  close  to  the  side  of  the  head. 

In  this  final  stage  Weber's  test  gives  doubtful  results.  If, 
however,  the  obstacle  in  one  ear  be  increased  In'  plugging  the 
meatus  tightly  \\'ith  the  finger,  the  tuning-fork  on  the  vertex 
is  generally  best  heard  on  that  side,  unless  the  auditory  nen^e  be 
decidedly  implicated,  llinne's  test  gives  negative  results  on  both 
sides ;  shortened  duration  of  perception  when  the  tuning-fork  is 
applied  to  the  mastoid  process  indicates  disease  of  the  labyrinth. 

Coune  and  Terminatioii. — In  the  large  majority  of  cases,  the 
symptoms  become  moi-e  and  more  marked  as  time  goes  on. 
Differences  in  their  progi*ess  aiv  noticed  in  different  individuals, 
and  ai'e   sometimes   de^iendent   upon   pathological   conditions   of 
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DiagnoiU. — This  is  based  upon  an  ejcamination  of  the  mem- 
brana  tympani  and  the  Eustachian  tube,  upon  the  history  of  the 
case,  thf  subjective  symptoms,  and  the  results  yielded  by  testing 
the  hearing.  With  regard  (o  the  tympanic  membrane,  the 
changes  to  be  looked  for  ai'e  an  indrawn  or  sunken  condition, 
alterations  in  tension,  partial  or  general  thickening,  atrophy,  or 
calcareuiis  deposits.  The  condition  of  the  Eustachian  tnbe,  aiul, 
to  some  extent,  that  of  the  tympanic  cavity,  can  be  determined 
by  anscultation  during  the  injection  of  air  eitlier  by  means  of 
fVftlsalva's  or  Politzer's  method,  or  with  the  aid  of  a  catheter. 
■  It  is  all-important  to  distinguish  between  adhesive  catarrh, 
yiith  ite  i-esiiits  upon  the  sound-conducting  apparatus,  and  laby- 
rinthine affeclions.  The  diagnosis  is  sometimes  attended  with 
gi'eat  difficulties,  and  the  frequent  co-existence  of  the  two  affections 
must  always  be  kept  iii  mind.  When  adhesive  inflammation  alone 
existe,  osseous  conduction  is  unimpaired ;  but  when  the  labyrinth 
is  involved,  the  i-ibi-ations  of  the  tuning-fork  applied  to  the  head 
are  either  not  heard  at  all,  or  veiy  indistinctly  pej-ceived.  If, 
with  this  loss  of  osseous  conduction,  thei-e  be  increasing  deafness 
and  continuous  noises  in  the  ear,  disease  of  the  nervous  apparatus 
may  be  affirmed  to  exist. 

The  methods  of  using  the  tuning-fork  in  diagnosis  iiave 
dy  been  descriljed  (see  page  98).  When  a  positive  result  is 
ibtaineil  with  Weber's  experiment — that  is,  when  a  tuning-fork 
applied  to  the  head  is  heard  best  on  the  affected  side — disease 
of  the  middle  ear  is  indicated,  llinne's  test  (see  page  102)  is  of 
Je«B  value  than  Weber's  (see  page  99),  though  opinions  differ  con- 
Uderably  on  this  point.  Gntber*  lakes  as  an  example  a  case 
B  which,  as  a  i-esult  of  hyperplasia,  thei-e  is  rigidity  of  the 
■neetra  ovalis  and  rotunda,  with  disonler  of  sound-conduction, 
Ebt  the  labyrinth  remains  intact.  In  such  a  case  Rinne's 
Bpoeitive"  experiment  is  successful;  but  the  tuning-fork  held 
ppfore  the  meatus  is  heai-d  for  a  slioi-ter  time  than  under  normal 
brcumstances.  G ruber  asks  whether  exactly  the  same  result 
bay  not  be  obtained  from  a  patient  with  ^labyrinthine  disease 
Bot  far  advanced,  and  he  answei-s  this  question  in  the  affirmative. 
Iliid  if  a  negative  result  be  yielded,  it  is  evident  that  the  same 
bight  be  expected  in  both  diseases,  so  that  as  a  means  of  positive 
Bugnosir'  Kiniie's  test  is  not  to  be  relied  on, 
I  '  Lehrbwih  der  OkmnheiUuiiJe,  3  AuB.  8.  4>iO. 
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examiiml  with  Siegle's  specuhini  to  be  much  relaxed ;  anrl  a 
membittne  apparently  normal  on  inspection  may  prove  to  be  in 
a  state  of  tension.  Slight  alterations  in  this  latter  condition 
cannot  be  diagnosed  by  means  of  the  pneumatic  epecuhim;  but 
excessive  mobility  and  an  opposite  state  of  the  membi'ant)  point 
reepectively  to  diminution  and  increase  of  tension,  and  free  move- 
ment of  the  handle  of  the  malleus  excludes  tlie  possibility  of 
ankylosis  between  this  bone  and  the  incus.  There  ia  one  clinical 
fact  of  considerable  importance,  v\/.„  tliat  only  slight  deafness  is 
often  observed  associated  with  gi-eat  tension,  and  still  more  often 
with  decide<I  relaxation  of  the  membi-ane,  and  an  altered  position 
of  the  handle  of  the  malleus,  this  part  of  the  bone  lieing  drawn 
decidedly  backwards  and  inwards. 

Prognotii. — Tlie  prognosis  in  adhesive  middle-ear  catarrh  is 
for  the  most  part  unfavourable,  only  in  a  small  proportion  of  cases 
can  any  improvement  be  effected  by  ti-eatment.  A  ivtnm  to  the 
normal  condition,  or  even  a  cessation  of  the  morbid  process,  is 
very  exceptional.  In  most  cases,  notwitlistanding  bratment,  the 
symptoms  steadily  grow  worse,  until  the  deafness  becomea  very 
marked,  as  a  result  of  ankylosis  of  the  ossicles.  Many  years 
may,  however,  elapse  before  this  stage  is  reacheil.  Absolnte 
deafness  does  not  occur  unless  the  labyrinth  Ijc  pi-ofoinidly 
implicated.  The  prognosis  is  unfavourable  in  cases  in  which 
Mfni^re's  gi-oup  of  symptoms  is  obseiTed,  and  in  which  the 
noises  in  the  ears  are  very  troublesome,  and  are  not  relieved 
by  the  ^\^e  of  the  air-douche.  If  the  subjective  sensations  be 
continuous,  and  accompanied  by  impairment  of  bone-conduction, 
improvement  is  all  but  impossible.  There  are,  of  course,  many 
grades  in  the  disease,  and  the  prognosis  is  inflaenced  by  the 
circumstances  connected  with  individual  cases.  A  previous 
history  of  naso-phaiTngeal  catairh  and  of  catarrh  of  the  (ympanimi 
rendei-s  the  pi-ospect  more  favoumble  than  it  must  be  in  the 
absence  of  snch  symptoms,  when  tlie  case  is  ]irobably  one  of 
insidious  adhesive  inflammation,  coupled  with  disease  of  the 
labyi-lnth.  The  prognosis  is  eanvparaliveLij  favourable  when  the 
heanng  is  not  much  impaired;  when  the  subjective  sensations 
are  either  absent  or  not  very  marked ;  when  osseous  conduction 
ia  not  ilitninished,  and  when  the  symptoms  are  decidedly  improved 
■  the  aiiMlouclie.     It  is  unfavourable  under  opposite  circum- 

incea,   especially    when   these   are   accompanied   by   a  nonual 
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appearance  of  the  niembrana  tympaiii  and  pernieabilitj'  of  ti 
Eustacliiaii  tube.  Cases  in  *vhicli  there  is  difiiised  redness  o: 
labyi-inthine  ^rall  are  geuerally  characterised  by  rapid  progr 
of  the  symptoms  ;  and,  finally,  by  marked  deafness. 
(ttniiuution  of  osseous  conducting  power  is  of  evil  inipoil.  With 
regard  to  general  and  individual  conditions  as  affecting  thi' 
prognosis,  it  may  be  stated  that  the  prosjiect  is  unfaviiurabk 
in  old  persons,  and  in  the  subjects  of  cachexia,  and  especially  i" 
those  with  a  syphilitic  history.  Tlie  prognosis  is  likewise  bail 
in  drunkards,  and  in  persons  whose  avocations  exjjose  them  to 
fold  and  damp.  Hereditaiy  predisposition  to  aural  disease  J 
another  unfavourable  circumstance. 

Ill  a  large  number  of  cases,  a  trustworthy  prognosis  ( 
be  given  until  the  patient  has  been  seen  se^'eral  tiiues  and  th*" 
result  of  treatment  carefully  noted.  The  surgeon  may  then  W 
able  to  form  an  opinion  as  to  whether  improvement  may  '»* 
expected,  whether  the  disease  will  go  fi-om  bad  to  woree,  or 
whether  the  patient's  condition  as  regards  hearing  and  other 
symptoms  is  likely  to  be  maintained. 

Treatment. — In  cases  of  adhesive  catarrh  of  the  t\Tnpanuiii. 
the  throat  should  be  examined  in  order  to  see  whether  aiij 
symptoms  of  catarrh  are  present  in  the  naso-phamix.  If  the 
mucous  memiirane  be  hypereemic,  swollen,  and  relaxed,  an  eo- 
deavour  should  be  made  to  effect  a 
mentionetl  in  a  previous  chapter  (se 

however,  no  evidences  of  any  recent  affection  will  be  found  in 
the  thioat,  and  the  treatment  must  be  directed  to  the  tympanum 
itself.  The  condition  of  the  Eustacliiaii  tube  and  tlie  genera! 
state  of  the  patient  will,  of  course,  require  attention. 

In  adhesive  inflammation  of  the  middle  ear,  restoration  of 
the  mobility  of  the  affected  parts  and  arrest  of  the  progress  of 
the  disease  are  the  primary  aims  of  treatment,  and  these  results 
may  sometimes  be  achieved  by  the  emploj'raent  of  the  air-douche. 
Improvement  of  liearing-power  and  lessening  of  subjective  sensa- 
tions and  other  head-aj-mptoms  ai'e  certainty  feasible  in  som-? 
teases.  Valsalva's  method  of  forcing  air  into  the  t^1Ilpauum  is 
"ot  to  be  recommended  for  the  purposes  above  mentioned;  tli'' 
1  between  Politzer's  plan  and  the  emplojTiient  of  the 
1  catheter.  Aeconling  to  its  inventor,  the  former  i 
be  triefl  whenever  tlie  tulH?s  are  perWous ;  the  catheter  is  iw 
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calexl  when  there  is  obstruction  to  the  passage  of  air.  Politzer 
staU's  tliat  in  cases  of  the  latter  kind  the  injection  of  air  through 
a  catheter  may  not  only  impi-ove  the  iiearing,  but  also  consider- 
ably relieve  the  subjective  s^-mptonis,  and  that  its  efficacy  in 
these  respects  is  often  greater  than  that  of  his  method. 

Great  caution  and  gentleness  must  be  exerciswl  in  using-  the 
air-douche  ;  a  pi-olonged  course  of  such  treatment  niay  have  a 
verj'  prejudicial  effect  upon  the  condition  intended  to  be  relieved. 
The  douche  should  be  used  everj-  second  or  thirtl  day,  and  thus 
continued  for  about  four  or  six  weeks.  The  jiatient  must  then 
be  examined  from  time  to  time,  and  if  there  are  evidences  of 
renewed  progress  of  the  symptoms,  another  course  of  the  air- 
douclie  should  be  [■ecommended.  Tiiis  plan  should  have  a  fair 
trial ;  whenever  possible,  the  aiiMlouche  ought  to  be  used  in 
short  courses,  extending  over  many  months,  or  even  several 
years.  As  a  matter  of  courae,  if  tht^  BjTuptonis  are  aggra\'ated 
by  this  method  of  treatment  it  is  useless  to  persevere  with  it. 
It  not  infrequently  happens  that  Politzer's  method  decidedly 
increases  the  subjective  sensations,  and  esiiecially  the  feeling  of 
pressure  within  the  ear.  Under  such  circumstances  its  use  is 
altogether  contra-indicated. 

ApplioRtion  of  Eemediet  to  the  Tympaaom. — The  effects  of  the 

air-douclie  are  purely   mechanical  ;    the    application    of  remedies 

l-o  the  tympaniun  is  the  next  subject  for  consideration.      Such 

remedies  may  be  eniploj-ed  either  in  the  form  of  solution  or  in 

that  of  vapour;   solutions  are  now  generally  preferred.      Their 

effects  are.  to  a  considerable   extent,  due   to   the   force   of  the 

current  of  air  which  con^-eys  them  to  the  tympanum ;   but  some 

of  tht^  i-emedies  have  a  relaxing  effect  upon  the  stiffened  tissues, 

and   thus   facilitate   the   action  of  the  injected   air.     It  is  also 

possible  that  some  amount  of  absorjitioii  may  result  fi-om   the 

irritation  set.  up  by  the  remedies,      Before  using  the  injections 

—jn  the  manner  about  to  be  described,  the  air-tlouche  should  lie 

^hployei!   to  dilate   the   Eust^cliian    tube,   and    to   rentove   any 

^■Dcus  which  it  may  contain. 

^K  Fluid  should  not  be  injected  directly  into  the  tyniiMinum,  on 
^■Douiit  of  its  liability  to  set  up  acute  inflaiumnlion  of  tlmt  region. 
^Khen  a  lotion  is  used,  one  or  two  drops  of  the  \vanned  solution 
^BlDuld  be  injected  into  a  catheter — held  horizontally  after  it 
^Bi   been   placetl   in  ])osition — and   then   pro[».'lled   thi-ougb   the 
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Kusiat'liian   tii>>e  by  rnwina  of  an  aiM»g.      ^  iku 
flnid  ii-   i-an-iecl  into  the  middle  ear  in  the  fora  t£  wftmg,  j 
nil  tlie   beneficial  a<-tloii  of  the  lotion  is  obtaiiwd  vidoot  I 
risk    attemtinj;    tht^    injwtioii    of    several    drope    rf    flnj 
the  tympantim- 

Many  dniga  have  l>ef  ii  employed  for  iajecdon  into  tke  a 
(■ar;  the  prinL-i[>al  are  borax  (1 — 2  per  cent,  aohitiaa); 
bonate  of  ^ium  (1 — lU  per  I'ent.) ;  cliloride  of  anmunuBm  (I  f 
i-eat.);  nitrate  of  silver  (j  [ler  cent.);  perchloride  of  n 
{1  per  cent.);  iodide  of  potassium  (3  per  cent.); 
Bodium  {3  jier  cent.) ;  and  caustic  potash  (-25  per  cent.). 
Politzer  reoommendB  the  following  solution : — ft.  Sodii  Bicarb.  3 ; 
Aquse  Destill.  100  ;  Glycerin,  pnr,  2-0.  This  solndon  aaan  bnt 
little  irritation,  either  of  the  tympanic  mucous  membrane  or  t£ 
the  throat.  The  name  author  i^tates  that  he  has  obtained  Wm- 
factory  results  in  several  cases  from  injections  into  the  tympanmn 
of  five  or  six  drops  of  a  2  per  cent,  sohition  of  pilocupin. 
The  injection  is  often  followed  by  slight  salivation  and  increow 
of  perspiration.  In  cases  of  syphilis  the  solution  of  the  luliile 
of  potassium  should  be  employed,  appropriate  constitutional 
treatment  Ijein^  at  the  t>ame  time  adopted. 

In  applying  i-emedies  to  the  tympanic  mucous  membrane. 
those  uhich  produce  a  marked  reaction  must  be  errupniouiil}' 
avoided.  K:(]N'rii-nce  shows  that  infiammation  thus  set  np  ts 
wont  to  be  fullowed  by  bad  i-eaidta,  and  notably  by  rapiJ 
impaiiTuent  of  hearing-power.  There  is  always  risk  of  produo 
ing  liypersemia  in  the  tympanum  and  a  congested  state  of 
the  diseased   portions. 

If  this  ti-eatnent  be  continued  for  from  four  to  eight  weeks, 
or  even  for  a  shorter  period,  the  injections  being  used  every 
second  or  thiiil  day,  considerable  impi'ovenient  in  the  hearing- 
power  will  fi-equently  be  noticed,  and  when  this  is  not  the  caae 
the  subjective  sensations  and  the  unpleasant  feelings  in  the 
liewl  will  often  be  ameliorated-  As  a  general  rule,  it  may  be 
stated  that  if  no  improvement  take  place  after  two  or  three 
weeks'  trcatnunt,  no  benetit  can  be  expected  from  this  mHliod. 

Uemedies  ran  also  lie  applied  in  the  form  of  ip-apour,  the 
medicines  rinist  often  uewl  in  this  way  being  chloride  of 
ammonium.  tiir|>t-ntine,  cai'bonate  of  ammonium,  iodine,  a«.'et>c 
itci<I.  and  various  balsams.     I'olitzer  states  tliat  he  lias  obtained 
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the  best  results  from  iodic  ether.  He  usee  the  vapoiii's  of 
cliloride  of  aninioiiiitm  and  turpentine,  by  way  of  experiment, 
ill  cases  in  which  injections  have  proved  useless  owing  tci  a 
swollen  condition  of  the  Eustachian  tubes.  The  method  of 
apph'ing  vapours  to  the  tympanum  has  been  described  in  a 
pre^'ioiia  chapter  (see  pape  159). 

It  would  apjiear  that  the  air  injected  witli  the  fluids  and 
vapours  is  the  main  factor  in  causing  an  improvement.  In 
many  cases,  however,  the  combination  of  fluids  or  vapours 
much  increases  the  effect  of  the  aiiMlouche.  Fluids,  as  ali-eady 
stated,  woidil  seem  to  be  more  eifective  than  vapours,  \'on 
TrOltsch  reronimeiids  a  combination  of  the  two  nietlii>ds ;  after 
injecting  steam  for  a  short  time,  he  employii  a  stimulating 
fluid. 

When  the  method  of  treatment  by  injections  is  being  pursued, 
the  state  of  the  sjTJiptonis  must  be  carefully  watched.  Should 
any  change  for  the  woree  take  place,  either  the  injections  should 
be  altogether  discontinued  or  the  air-douche  alone  used. 

Attempts  have  been  made  to  act  ujion  the  iweudo-membranous 
formations,  bands  and  adhesions  met  with  in  adhesive  catarrh, 
and  cicatncial  tissue  the  result  of  chronic  suppuration,  by  inti-o- 
ducing  into  the  middle  ear  solutions  of  ferments  capable  of 
dissolving  albumen.  Experiment*  have  proved  tliat  various  fonns 
of  epithelium  and  connective  tissue  can  be  dissolved,  to  a  greater 
or  less  extent,  by  solutions  of  pepsin  and  papain.  The  gastric 
juice  of  the  dog  is  a  far  more  powerful  solvent,  and  more  rapid  in 
its  action,  than  that  of  the  pig,  sheep,  or  calf;  dog's  pepsin  has 
therefore  been  selected  for  treating  cases  of  deafness  due  to 
adhesive  catarrh  and  to  chronic  suppuration.  The  proportion 
recommended*  is  1  :  10,000,  with  the  addition  of  '15  per  cent. 
of  hydrochloric  acid ;  and  the  quantity  to  be  iiiject«l  varies  from 
I  to  3  decigrammes.  The  instrument  employed  is  a  Koch  sjTinge 
Bttit^bly  modified ;  the  cannula  is  bent  at  an  angle,  and  a  piece 
of  rubber  tubing  is  interposed  between  the  bulb  and  the  glass 
cylinder.  When  the  tympanic  membrane  is  imperforate,  the 
injection  is  made  as  near  as  possible  to  the  stapes,  i.e.,  behind 
and  near  the  upper  half  of  the  handle  of  the  malleus.  The 
Bolution  is  tJien  likely  to  reach  the  niche  of  the  fenestra  oralis 

■  "  A  New  Metliod  of  Treating  Deafueas,"  by  Pf.  t'ohcii-Kysper.  Arr!iirft  b/ 
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with  the  Htapes.  The  patient  slionld  be  h'ing  (kiini,  widi  hii'j 
bead  on  a  low  pillow  and  his  face  tamed  KArards  rhe  oppoutafl 
eide.  He  should  remain  in  this  position  for  an  hour  a^r  iIhI 
injection. 

It  is  claimed  tliat,  when  the  solution  comes  into  contact  n 
cicatricial  tissue,  when  the  stapes   is   imbedded   in  a   eicatri 
membrane  and  the  mucous  membrane  is  coated  with  epider 
an  actual  digestion  of  tissue  takes  place.     In  many  cases.  witU 
an    hour  after  the  application,   the   Iiearing-po«-er   is  decide^) 
iniprove<l,  and  this  result  may  become  permanent. 

In  cases  of  suppuration,  when  the  discharge  has  censed  niiil 
a  perforation  exist*,  the  procedure  is  very  simple.  It  is  sufficient 
to  use  a  few  drops  of  the  solution ;  a  plug  of  cottou-woo)  is  theaj. 
placed  in  the  meatus,  and  the  patient  should  remain  for  au  1 
in  the  recumbent  position.  Signs  of  local  irritation  may  appc 
but  they  generally  subside  in  the  course  of  a  few  days, 
a  b  per  cent,  solution  of  papain  is  used,  copious  exudation  may  l>e 
expected.  It  must  be  i-emenibered  that  the  solutions  attack  only 
supei'fii'ial  layers  of  tissue;  they  pro<luce  no  effect  upon  chalky 
deposits,  ankylosis  of  the  articulations,  and  other  severe  niid 
extensive  changes.  No  benefit  can  be  expected  unless  whispered 
speech  is  still  heard  near  the  ear.  In  suitable  cases,  the  aul)je<;tive 
symptoms,  as  well  as  the  hearing-power,  are  decidedly  improvtJ. 
This  result  was  obtained  in  more  tlian  two-thirds  of  the  total 
number  (15'J)  thus  treated  by  Dr.  Cohen-Kysper. 

Barefa«tion  of  the  Air  in  the  external  meatus  will  sometimei^ 
assist  in  reiidei'iug  the  membrane  more  capable  of  movement  aud 
imjiroving  the  hearing-power.  The  process  is  effected  by  means 
of  a  small  iudia-nibber  bag,  about  2J  inches  in  diameter  and  con- 
nected with  a  tube,  about  a  foot  long,  terminating  in  an  olivt^ 
shaped  nozi-.le,  fitting  closely  into  the  meatus.  To  use  the  instru- 
ment, the  bag  is  compressed  so  as  to  drive  out  the  air.  when  tht- 
noz-zle  is  fi.N-ed  tightly  in  the  meatus;  pressure  is  theu  taken  off 
the  bag,  with  the  effect  of  producing  rarefaction  of  the  air  in  the 
auditory  canal  and  exerting  fraction  on  the  membrane.  This  pro- 
cess may  be  i-epeated  four  or  five  times  at  one  sitting.  The  bag 
may  be  dispensed  with,  the  patient  being  instructed  (o  apply 
his  mouth  to  the  tube,  and  thus  alternately  to  exhaust  and  con- 
dense the  air.  Siegle's  pneumatic  speculum  (see  pagw  i 
Delstanche'a  masBmir  can  be  used  for  the  same  purpose. 
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also  recommends  a  gradual  rarefaction  of  the  air,  eflfected  by  the 
hermetical  occlusion  of  the  external  meatus.  When  this  has  been 
accomplished,  the  action  of  the  atmospheric  pressui*e  upon  the 
membrane  is  suspended  and  the  inward  collapse  of  the  latter  is 
prevented.  A  plug  of  cotton-wool,  as  large  as  a  hazel-nut  and 
moistened  with  oil,  is  passed  into  the  external  part  of  the  carti- 
laginous portion  of  the  meatus.  When  the  canal  is  properly 
occluded,  a  watch  will  be  heard  only  on  contact  w4th  the  auricle. 
The  plug  should  be  introduced  in  the  evening  and  allowed  to 
remain  till  the  moniing,  and  this  plan  should  be  persevered  with 
for  two  or  three  weeks.  Lucae's  method*  appears  to  be  also  of 
service  in  some  cases  in  which  the  membrane  is  much  drawn 
inwards.  He  employs  a  small  instrument  which  he  terms  "a 
spring  pressure-probe,"  the  extremity  of  which  is  so  applied  to 
the  tympanic  membrane  as  to  press  inwards  the  short  process  of 
the  malleus.  The  movements  are  repeated  several  times  in  succes- 
sion, and  it  is  claimed  that,  in  suitable  cases,  the  rigidity  of  the 
chain  of  ossicles  will  be  mechanically  removed.  According  to 
Lucae,  the  treatment  by  means  of  the  probe  is  adapted  only  for 
the  cases  in  which  Rinne's  experiment  gives  negative  results  in 
connection  with  marked  diminution  of  hearing  for  speech,  and 
other  symptoms  of  disease  of  the  sound-conducting  apparatus. 
The  instrument  is  introduced  in  a  direction  parallel  with  the 
anterior  superior  wall  of  the  meatus,  and  perpendicularly  to  the 
base  of  the  short  process,  to  which  the  ball  of  the  probe  is 
applied.  From  one  to  ten  pressure-movements  are  then  made  in 
succession.  Great  care  and  gentleness  are  necessary,  and  in 
some  cases  this  method  of  ti*eatment  is  followed  by  slight 
temporary  improvement.  It  has,  however,  the  drawback  of  often 
causing  severe  pain,  and  the  results  as  regards  the  hearing- 
po'wer  are  sometimes  decidedly  mischievous.  The  ejffect  on  the 
subjective  s}Tiiptoms  is  similar  to  that  produced  by  massage  in 
like  cases.t 

Another  plan,  resembling  massage  in  its  action,  is  that 
devised  by  Hommel.J  The  tragus  is  pressed  by  the  finger  into 
the  meatus  and  then  allowed  to  return  to  its  place,  thus  causing 
alternately  condensation  and  rarefaction  of  the  air  in  the  canal. 

*  Arch.f,  Ohrenheilkunde,  xxi.  84. 

t  See  a  paper  on  Lucae*8  method  by  Dr.  Eitelberg,  Archives  of  Otology,  xv.  86. 

X  Areh/f,  Ohrenheilkunde^  zxiii.  17. 
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:  fear  v  fiw  Conjes  duly  for  ahua 

■n  tbc  iii  tln^  earij  stsgwg 
M  fcr  die  anvdijache,  tfaeactl 
a  Aiidwl  improv¥iDeni  i 
*  tney  act  dnvrtlr  npoii  ftil 
t  tfaer  mn-  aase  rhytlmucal  J 
prrcent  increase  of  rigiditj"! 
t  fim  pcactking  Hommel't 
tmlMiili'   Tvlims    the   sabj«ctiv»J 

Mn-  be  «0ect«d  bv  tfar  above  d»-l 
9  rarelT-  nf  »  pennanent  character;  1 
t  to  grow  wone  and  Ihp  snl^ectiw  1 
Tbe  atimtt  of  rvlape^s  mar 
bjr    ihai     MMJtn    of   tivaliuent    &om    time    to    time. 
Becuarae  ibaaU  b*  iad   tn  the  aicMfcrnc^  and   uijn:^ioas.  tW 
ntf«lM^  and  medr  geiecied  hein^  drtenuined  by  tbe  aiuoniit 
of  saenn  pwrioasly  ezpenmced.     It  is  well  to  recomDieixl  a 
COOI1K  of  traatnort  eztenfii^  orer  tbree  or  fonr  weeks,  and 
repeated  twice  or  three  dnxs  a  year,  or  even  more  I'reqneiiilv. 
In  nnog  irutnuneDt^  for  condensing  and  rarefriiig  The  air  in  the  J 
meattte.  theie  is  alwavc-  sooie  risk  of  prodaciiig  ecchymoeia  audi 
eren  rupture  of  the  membrane.     Only  a  moderate  depree  of  rare- J 
faction  fboaUl   >■•  caused,  and  the  process  shoaM   be  devoid  otM 
pain. 

The  SnlijeotiTe  8jrMptii»i.  the  niAaea  in  the  eiar,  often  cam 
miich  (Ii)it.re"",Biid  for  their  successful  treatment  it  is  all -ini  porta  at  S 
to  dJiKiirt'er  tin*  (Wiiiditioii  with  which  they  are  connected.     Tinnitua  1 
in  a  coinmoti  wymptom  in  a  large  nnmber  of  aura!  diseases,  and.f 
ttiert-fore  ntltiiitu  of   no  special   treatment ;    it  subsides  with  the  J 
(ii»fip|ieunin(-i"  of  tli*-  original   iesion,  which  may  be  situated  iaj 
Homi'  jiart  not.  diif-ctly  connected  with  the  ear.     Thus  there  mar  J 
1m*  a  primnry  or  necondarj'  affection  of  tlie  labyrinth,  a  disease  J 
of   the  brain    or   of   some   cerebral    nerve;   and   in   these   ■ 
electricity  niny  iiosnibly  be  of  service.     On  tlie  other  liand,  there  * 
may  bt<  a  hiotorj-  of  nyphilia  or  of  debility  the  result  of  some  other 
cachexia;  and  in  Hndi  cases  the  sensation  in  the  ear  will  prvbablv 
Th'  relievHl  Ijy  I'lmKritiitionnl  treatment.     When  there  are  no  sucJi  I 
indii-atiouH,  iiml  wju'n  iciriil  nii^asures  fail  to  affonl  relief,  recoorBel 
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mav  be  had  to  such  remedies  as  chloral,  the  bromides,  hydro- 
bromic  acid,  iodide  of  potassium,  and  morphine.  Narcotics  are 
sometimes  requisite  in  cases  where  the  tinnitus  prevents  sleep. 
The  relief  obtained  from  any  of  these  medicines  is  for  the  most 
part  temporary.  These  subjective  sensations  will  be  again  referred 
to  in  the  chapters  on  Diseases  of  the  Labyrinth. 

As  already  mentioned,  the  Eustachian  tubes  are  rarely  normal 
in  cases  of  adhesive  inflammation  of  the  tympanum.  Their  con- 
dition, however,  varies ;  in  some  cases,  the  mucous  membrane 
is  swollen  and  relaxed,  and  the  calibre  is  more  or  less  narrowed, 
while  in  others,  the  condition  is  one  of  atrophy  and  the  tubes 
are  abnormally  patent.  For  details  of  treatment  the  reader  is 
referred  to  a  previous  chapter  (see  page  1 1 5).  The  employment 
of  bougies  for  the  })urpose  of  dilating  the  tubes  is  not  to  be 
recommended.  The  author  believes  that  this  practice  is  fraught 
with  serious  risk,  and  that  the  result  asserted  to  liave  been 
obtained,  viz.,  restoration  of  patency,  may  be  more  safely  achieved 
bj  the  use  of  the  air-douche  and  catheter  and  the  injection  of 
solutions. 

In  addition  to  local  remedies,  there  are  various  general  rules 
which  should  never  be  neglected  in  dealing  with  patients  suffer- 
ing from  adhesive  middle-ear  catarrh.  All  details  connected  with 
the  mode  of  life  and  condition  of  general  health  should  be  care- 
fully attended  to.  Thus  the  patient  should  be  protected,  as  far 
as  possible,  from  all  injurious  influences,  and  especially  from 
damp  and  cold,  and  from  loud  noises.  His  rooms  should  be  well 
ventilated,  and  in  bright  dry  weather  plenty  of  exercise  in  the 
open  air  is  likely  to  prove  beneficial.  The  diet  must  be  adapted 
to  the  stiite  of  the  individual ;  alcoholic  liquoi*s  and  tobacco  may 
be  allowed  in  strict  moderation  to  those  accustomed  to  them,  and 
this  rule  must  be  very  carefully  observed.  Excessive  mental 
strain  and  excitement  are  almost  invariably  mischiev^ous,  and 
must  therefore  be  avoided  as  far  as  possible.  The  state  of  the 
skin  should  be  attended  to ;  a  warm  ])ath  once  or  twice  a  week 
will  prove  beneficial.  Cold  bathing  and  the  application  of  cold 
water  to  the  head  are  to  be  avoided,  except  by  strong  and  vigorous 
individuals  with  no  tendency  to  catarrh. 

Change  of  air  and  a  ])rolonged  residence  in  mountainous 
regions  often  have  a  good  efiect  upon  the  course  of  adhesive 
catarrh.      Politzer    states   tliat    he    has    seen    many   cases   thus 
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■  v  si^lly  improved  or  altogether  removed 

•..*  n'sult  was  prevented  by  reproductit>ii 

., .     ■   f,\      Many  operations  of  this  kind  (fifty- 

.<    v:ii>)   were    subsequently    performed    b} 

\x       '.*  operation  as  fi'ee  from  danger,  but  no 

.„  ., ,  X        Vuoiher  German  surgeon,  Ivessel.  showc< 

"UMU brant*  might  be  prevented  bv  detach 

.    .;  ".i   the  ])ostcrior  superior  j)ortion  of  th 

^     w  INwMuic  Membrane  and  Ossicles. — Tlie  indica 

i     .     .lI^*  hv  no  nutans  clear,      it  cannot  vi«'h 

/  'jbxrinth  be   involved  or  if  the  stai>es  1) 

..    ',!ie<!ra  ovalis.      According  to  Bezold,*  tin 

.     .    ;'x'   characteristii!    of    the   latter  condition 


\»» 
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lengthened    bone-coudxiction    for  low    tones;    marked    negative 

Rinne,     and    extensive    defect    in     air-conduction    at    the  lower 

end  of  the  scale.    If,  however,  there  be  only  a  certain  amount 

of  rigidity  in  the  structures  closing  the  fenestra,  accompanied  by 

an  indrawn  membrane   and  firm  adhesions  between  the  malleus 

and  incus,  the   operation  may  be    attended   with  more   or   less 

success,    llemoval  of  the  membrane  and  of  one  or  both  of  these 

bones  will  lessen  the  obstacles  to  the  conduction  of  sound. 

The  details  of  the    oi)eration    are   as   follows:— An   incision 

irougli  the  membrane  is  made  with  a  paracentesis  knife  at  the 

mmdle  of  the    lower    border.      A   blunt-pointed    knife   is   then 

passed  through  the  opening  thus  made  and  carried  upwards,  first 

one  side  and  then  on   the  other,  to  the  highest  point  in  the 
upper  Ivi  1  f9  r 

iim        .   ^^^^»  so  as  to  efiect  complete  separation  from  the  sulcus 

is  I'l^^^y^'     ^^  ^^^  posterior  and  upper  part,  the  tendinous  ring 

^^.•j,    ^^^'^^'^  removed.      After  dividing  the  tendon  of  the  tensor 

the  }       ^^'^^otome,  and  cutting  through  the  malleo-incudal  joint, 

^^^•^i      '^^1^  of  the  malleus,  together  with  the  membrane,  is  seized 

shoul  1      ^^'^    ^^  forceps  and   carefully  chawn  out.     The  forceps 

recom  aj)plied    as   high   up   as    possible;    some   authorities 

Wild    ,^^^^^^  ^l^at  the    removal    should   be   efiected   by   means   of 

sanif^     ^   poly])us-snare.     The  incus    is  generally  removed  at  the 

^Q^     .  '-^^Ue ;  if  loosened  from  its  attachment  to  the  stapes,  it  will 

nec^   ^^rfere  with  sound-conduction.      It    may   be   detached,    if 

j^j^i/    ^^y,  by  means  of  the  snare.     Sometimes  the  head  of  the 

j^^^,.   ^^^  is  firmly  fixed  to  the  roof  of  the  tympanum;  it  is  then 

^u     .  ^^le  to  cut  through  the  adhesions  with  a  synechotome,  while 

^ne  is  held  in  the  loop  of  the  snare. 

Q  ,  ^^  operation,    such   as    that   above  described,  is   practicable 

^    ^vhen  the  calibre  of  the  meatus  is  perfectly  normal.     General 

r       ^^hesia  is  ahvays  necessary  ;  the  operation  requires  some  time 

1      ^ts  jx^iformaiice,  owing  to  the  minuteness  of  the  parts  to  be 

.    ^It  \vith  and  the  hsemorrhage  wdiich  is  liable  to  occur.     Syring- 

8  should  not  be  practised  as  a  preliminary  step,  inasmuch  as  it 

.  ^^'^ys   causes    more  or   less    hyperaemia   of  the   membrane   and 

^^rnal    portion    of   the    meatus.      A    few   minutes    befoi*e   the 

l^ration,  the  canal  may  be  filled  with  warm  sublimate  solution 

^*-   :  1,000),  which  is  allowed  to  remain  for  a  minute,  and  then 

^nioved.     In   spite  of  this   precaution,  and   the   employment  of 

^tiseptics  after  the  operation,  suppurative  inflammation  of  the 
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lmwfit«d  after  >  laigtbT  bat  fmidees  coarse  of  local  trestm 
A  dno^  to  a  kiliT  distnct  U  especiallv  indicated  for  ^ 
anannic  sabgeets.  Id  ootd  weather,  a  ehao^  to  a  vrai-Dier  clim 
is  geaerallT  adrtnUr,  and  particularly  for  tho^'  who  aT«  pron^' 
to  mier  Eraat  nago^pfaairngcal  catarrh.  The  state  of  the  patieot'^ 
cooBtitatioci  aboold  be-  consider^  in  making  choice  of  a  healtli- 
moit.  GootT  sai^ecte  should  be  sent  to  Carlsbad,  Marieiibad. 
Vichy,  or  Eiasingm ;  for  rheiimatisin,  Bath,  Buxton,  or  some  one 
of  the  CoDlineiital  Spaa  sboold  be  selected,  while  iron-springB  are 
indicated  foe  auemic  sabjects.  As  a  general  rale,  internal  treat- 
ment of  any  kind  is  nsefol  only  as  an  adjunct  to  local  measures. 
and  for  caees  exhibiting  evidences  of  marked  dyacrasia.  When 
there  is  a  history  of  B>-phiIis.  the  administration  of  niercm-j-  or 
iodine  ehonld  be  combined  with  local  treatment,  and  should  be 
persereriiigly  continued  until  the  remedies  have  been  thoroughlv 
tried. 

Operative  Treatment — It  remains  to  describe  various  opera- 
tionw,  lm\ing  for  their  object  the  amelioration  of  the  symptoms 
of  adhesive  catarrh.  In  many  cases  of  this  disease,  no  permanent 
im|irovement  is  effectcfl  by  local  treatment ;  the  ossicles  become 
more  and  more  firmly  aukylosed  and  incapable  of  movement, 
and  deafness  and  subjective  sensations  are  very  proniineiii 
symptoms.  More  than  twenty  j-ears  ago,  Schwartze  proposed 
to  relie^'e  this  condition  by  excising  the  tjTnpanic  membrane 
anil  the  malleus.  In  some  cases  thus  treated,  the  subjective 
bvniptorns  were  eitJier  decidedly  improved  or  altogether  removed : 
but  the  pennanence  of  the  result  was  prevented  by  reproduction 
of  the  tympanic  membrane.  Many  operations  of  this  kind  (fiftv- 
five  on  forty-seven  patients)  were  subsequently  performed  bv 
Lucae,  who  described  the  operation  as  free  from  danger,  but  not 
altogether  satisfactorj'.  Another  Gierman  surgeon,  Kessel,  showed 
that  rcgenerntioii  of  tlie  membrane  might  be  prevented  by  detach- 
ing the  tendinous  ring  in  the  posterior  superior  portion  of  the 
ciivumtVrence. 

Exdiion  of  the  Tympanic  Kembrane  and  Ouicln. — ^Th^  indica- 
tions for  the  operation  are  by  no  means  clear.  It  caiuiot  yield 
any  good  Lvsults  if  the  labyrinth  be  involved  or  if  the  sta^tes  l>e 
firmly  adherent  to  the  fenestra  ovalis,  Accoi-ding  to  Bezold,"  this 
following  sjmiptoniM   are   cliaracteristic    of    tlie  latter  conditioaSj 

*  Arrhivftiif  Utiiln^y,imi,  vol.  nxv.  p.  6V.  H 
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times.  "  A  rigid  enforcement  of  dietetic  rules  which  almost,  or 
quite,  exclude  meat,  seems  to  lessen  regenerative  action."  Dr. 
Sexton  concluded  his  remarks  by  stating  that  the  permanent 
removal  of  the  membrana  tympani  requires  for  its  success 
patience  and  gentleness  in  the  necessary  manipulations ;  but 
when  this  obstruction  to  the  entrance  of  §ound  to  the  round 
window  and  base  of  the  stapes  is  no  longer  present,  deafness 
is  removed ;  and  where  rigidity  of  the  ossicles  gives  rise  to 
tinnitus,  etc.,  these  phenomena  also  cease  with  the  removal  of 
the  malleus  or  malleus  and  incus. 

Artificial  Perforation  of  the  Tympanic  Membrane. — Another  plan 
of  mitigating  the  results  of  chronic  adhesive  catarrh  is  to  make 
a  i>erf oration  in  the  tympanic  membrane,  and  thus  to  provide  a 
channel  for  the  ])assage  of  sonorous  undulations  to  the  labyrinth. 
The  establishment  of  a  permanent  opening  in  the  membrane  is, 
however,  scarcely  feasible.  Politzer  states  that  if  this  difficulty 
could  be  overcome,  the  oi)eration  would  be  itidicated  in  the 
following  cases :  (1)  When  the  membrana  tympani  is  much 
thickened,  and  has  lost  its  elasticity  in  consequence  of  calcareous 
deposits.  (2)  When  the  movements  of  the  malleus  and  incus  are 
prevented  by  adhesions  between  these  bones  and  the  walls  of  the 
tympanum.  (3)  When  the  Eustachian  tube  is  the  seat  of  irre- 
mediable strictures.  (4)  It  might  be  tried,  as  a  last  resource, 
in  cases  of  severe  tinnitus  wliich  all  other  means  have  failed 
to  relieve. 

As  a  means  of  restoring  the  hearing-power,  the  oi^eration  is, 
of  course,  useless  whenever  the  labvrinth  is  seriouslv  aflfected,  as 
shown  by  loss  of  osseous  conduction.  It  is  also  unavailing  when 
the  stapes  is  fiimly  adherent,  and  when  the  membrane  of  the 
fenestra  rotunda  is  either  thickened  or  covered  with  calcareous 
deposit.  For  the  operation  to  be  successful,  the  footplate  of  the 
stapes  and  the  membrane  of  the  fenestra  rotunda  must  be  capable 
of  a  certain  amount  of  mobility. 

Methods  of  Operating. — Many  plans  have  been  proposed,  but 
nearly  all  of  them  have  fallen  into  disuse ;  the  employment 
of  the  galvano-cautery  offers  the  best  chance  of  success.  An 
aperture  the  size  of  a  hemi)-seed  can  be  made  in  a  second  by 
the  application  of  an  ordinary  button-ended  point.  A  full-sized 
speculum  must  be  previously  passed  into  the  auditory  canal, 
and  the  membrane  illuminated  by  the  aid  of  a  forehead  mirror. 
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niiiliUe  i-af  is  a  somewliat,  fivqiient  result, 
is  much  ivtracted,  tliouyli  rfill  niovnble  to  ? 
to   ^nve   a   Politzer's  inflation  or  inject   iiii 
hffoi-e   thf  oiicrntion,  in  oi-cler  to   incivn^-' 
as    much    na    possiblf .     In    order    to    ^';i  ■ 
autlioritifpi*   have   i-ecomraendecl   prelimiii:p- 
aiiridc  anil  rartila^nona  portion  of  tlie  i  ■ 
i-eninval   of  tlie  external   wall    of  tlii'  ;i' 
and  jHWteriov  part  of  the  oaaeoui!  caiiii! 
\v  dt-!:erilje<l  in  a  wubgetnient  chapter. 

Exciiion  of  the  Btapw  ia  another  o]x'i 
and  practi.se<l  hy  Kessel.  The  nei:t- 
liowvver.  he  verj-  difficult,  and  thev  ■ 
ujion  o]>ening  the  labyrinth,  f.'j-.  \ 
nieninpiti:;.  It  has  also  been  pro]"- 
to  loosen  the  stapest  when  firnilv  :.■ 
posterior  superior  (piadrant  of  the 
excisefl.  and  through  the  oj^nin-: 
pi-olie  is  i»assed.  TJie  attempt  is  ; 
between  the  crura  of  the  rfain't 
directions. 

Nearly  all  the  surgeons  wli 
aiv  fain  to  admit  that  the  (p-n- 
It  may  well  be  donbted  wh*-: 
iiistifiable  while  the  indicate  . 
fectly  defined  as  they  ai-e 
to  state  that   acme  aural 

e  Dr.  Sexton,*  of 
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tiaies.  "  A  rigid  enforcement  of  dietetic  mleB  which  almost,  or 
quite,  exclude  meat,  seems  to  lessen  regenerative  action."  Dr. 
Sexton  concladetl  his  remarks  by  stating  that  the  permanent 
removal  of  the  membrana  tympani  requires  for  its  auwess 
patience  and  gentleness  in  the  necessary  manipulations ;  but 
when  this  obstniction  t«  the  enti-aiice  of  sound  to  the  round 
window  and  base  of  the  stapes  ia  no  longer  present,  deafness 
a  removed ;  and  where  rigidity  of  the  ossicles  gives  rise  to 
tinnitus,  etc.,  these  ])heiionieiia  also  cease  with  the  removal  of 
the  malleus  or  malleus  and  im-ua. 

Artificial  Perforation  of  the  Tympanic  Hembrane. — Another  pkn 
of  mitigating  the  results  of  chrtinic  adhesive  catarrh  is  to  make 
a  jwrforalion  in  the  tympanic  membrane,  and  thus  to  provide  a 
channel  for  the  (wssage  of  sonorous  undulations  to  the  labyrinth. 
The  e«tAblishment  of  a  pennanent  opening  in  the  membrane  is, 
however,  scarcely  feasible.  Politzer  states  that  if  this  difficulty 
could  be  overcome,  the  operation  wonld  be  indicatwl  in  the 
following  cases:  (1)  When  the  memhraua  tympani  is  much 
thickened,  and  has  lost  its  elasticity  in  consequence  of  calcareous 
dejMjQts.  (2)  When  the  movements  of  the  malleus  and  incus  are 
prevented  by  adhesious  Ijetween  these  bones  and  the  walls  of  the 
tymi>atmm.  (3)  When  the  Eustachian  tube  is  the  seat  of  irre- 
mediable strictures.  (4)  It  might  be  tried,  as  a  last  resource, 
in  cases  of  severe  tinnitus  which  all  other  means  have  failed 
to  relieve. 

As  a  means  of  restoring  the  hearing-power,  the  operation  is, 
of  course,  useless  whenever  the  labyrintli  is  seriously  affected,  as 
shown  by  loss  of  osseous  conduction.  It  is  also  unavailing  when 
ihe  stapes  is  fimily  adherent,  and  when  the  membrane  of  the 
fenestra  rotunda  is  either  thickened  or  covered  with  calcareous 
dei«)sit.  For  the  operation  to  be  successful,  the  footplate  of  the 
utapes  and  the  membrane  of  the  fenestra  rotuntla  nmst  be  cajiable 
of  a  certain  amount  of  mobility. 

Hethodi  of  Operating. — Many  plans  have  be^n  proposed,  but 
nearly  nil  uf  liiem  have  fallen  into  disuse:  the  employment 
of  till-  galvano-cautery  offers  the  best  chance  of  success.  An 
aperture  the  s^ize  of  a  hemji-seed  can  be  made  in  a  second  by 
the  application  of  an  ordinary  button-ende<I  )X)int.  A  full-sized 
apeculum  must  be  previously  jiassed  into  the  auditory  canal, 
and  the  membrane  illuminated  by  the  ai<l  of  a  forehead  mirror. 
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Politzer  emphasises  the  necessity  for  the  point  to  become  red 
hot  at  the  moment  the  circuit  is  closed,  and  for  the  closure  to 
be  made  immediately  the  cautery  point  touches  the  membrane. 
As  a  preliminary  step  the  patient  should  be  directed  to  inflate 
his  ears,  or  the  air-douche  is  employed  by  an  assistant.  The 
cauterisation  should  be  only  momentary,  for  othenvise  a  large 
portion  of  the  membrane  may  be  destroyed.  No  pressure  must 
be  employed,  as  the  point  of  the  instrument  might  easily  penetrate 
to  the  inner  wall  of  the  tympanum,  and  set  up  inflammation  of 
the  mucous  membrane.  The  most  suitable  spot  for  making  the 
opening  is  the  inferior  portion  of  the  membrane,  because  it  is 
at  the  greatest  distance  from  the  inner  wall.  The  steam  which 
is  evolved  during  the  operation  must  be  blown  away  as  soon  as 
possible. 

The  efiects  of  the  production  of  an  artificial  opening  varj- 
in  different  cases.     There  may  be  little  or  no  improvement  as 
regards   either  the  hearing-power  or  the  subjective  sensations; 
and  in  such  cases  it  may  be  inferred  that  the  stapes  is  immova- 
ably  fixed,  and  that  the  fenestra  rotunda  has  lost  its  elasticity. 
On  the  other  hand,  in  a  fair  proportion  of  cases,  more  or  less 
improvement  is  experienced;  though  the  change  is  seldom  per- 
manent, for  the  opening  generally  closes  in  the  course  of  two 
or    three  weeks,   and    the    symptoms    recur.      This    result   has 
caused   many  attempts  to  be  made  to  preserve  the  patency  of 
the   opening;   but   none   have   been  really  successful.     Politzer, 
some  twenty  yeara  ago,  suggested  the  insertion  of  a  vulcanite 
eyelet   into   the  opening.     It  was  found,  however,  that  in   the 
course   of  a   few   days   or   weeks    the   membrane   showed   signs 
of  purulent   inflammation,   which   extended    to   the   tympanum. 
The   eyelet  was  thus  expelled,  and  the  aperture  sooner  or  later 
closed  by  cicatrisation. 

The  results  of  this  method  would  seem  to  show  that  it  is  likely 
to  prove  useful  rather  for  diagnostic  than  for  remedial  purposes. 
It  might  be  tried  as  a  preliminary  to  more  serious  operations: 
if  followed  by  some  degree  of  improvement,  the  question  of  remov- 
ing the  membrane  might  be  entertained.  Possibly  some  method 
of  keeping  open  an  artificial  perforation  may  yet  be  discovered ; 
but  up  to  the  present  time  all  attempts  in  that  direction  have 
resulted  in  failure. 

An  Inciflion  through  the  Posterior  Fold  of  the  tympanic  mem- 
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brane  is  another  method  of  treating  certain  conditions  of  this 
structure.  A  brief  account  of  the  operation  has  been  given  in 
a  previous  chapter  (see  page  365).  It  is  sometimes  performed 
in  cases  of  adhesive  catarrh,  with  the  object  of  relieving  tension 
of  the  membrane,  thereby  improving  the  hearing-power  and 
lessening  the  subjective  sensations.  As  necessary  conditions  for 
its  success,  the  Eustachian  tube  must  be  patent,  and  there  must 
be  no  accumulation  of  secretion  in  the  tympanum ;  absence  of 
adhesions  between  the  membrane  aiid  the  wall  of  the  labyrinth 
and  comparative  soundness  of  the  nervous  structures  must  like- 
wise be  demonstrated.  The  operation  was  suggested  by  Politzer 
in  1871.  It  is  indicated  in  cases  in  which  the  membrane  is 
much  drawn  inwards,  and  where  the  lower  extremity  of  the  handle 
of  the  malleus  appears  to  be  displaced  in  a  direction  inwards  and 
backwards,  while  the  short  process  and  the  posterior  fold  project 
towards  the  external  meatus.  Under  these  conditions  the  mem- 
brane is  generally  indurated  and  but  little  sensitive,  and  is 
therefore  far  more  suitable  for  incision  than  when  in  an  hyper- 
asmic  and  swollen  state.  As  a  matter  of  course,  ordinary  treat- 
ment should  first  be  tried,  and  if  no  relief  be  obtained,  recourse 
may  be  had  to  this  operation,  under  the  conditions  already 
specified. 

The  operation  (see  page  365)  consists  in  dividing  the  posterior 
fold  perpendicularly,  either  from  above  downwards  or  in  the 
opposite  direction,  the  most  suitable  spot  being  immediately 
behind  the  short  process,  but  the  incision  may  be  made  midway 
between  this  and  the  peripheral  end  of  the  fold.  The  division  is 
generally  accompanied  by  a  grating  sound;  the  woimd  in  the 
membrane  gapes,  and  the  handle  of  the  malleus  assumes  a  more 
normal  position.  Haemorrhage  is  generally  slight,  and  can  be 
easily  arrested. 

There  is  some  risk  of  injuring  the  chorda  tympani  nerve, 
though  Lucae  states  that,  in  140  cases  in  which  he  performed 
the  operation,  he  never  witnessed  any  symptoms  of  this  accident. 
If,  however,  the  nerve  be  cut  through,  the  ends  generally  unite 
in  the  course  of  a  few  weeks,  and  its  function  is  restored.  If 
the  fold  be  divided  nearer  to  the  peripheiy,  there  is  some  risk  of 
injuring  the  long  process  of  the  incus,  and  the  articulation  with 
the  stapes.  The  general  result  of  the  operation  is  to  diminish 
the  severity  of  the  subjective  symptoms  ;  but  the  improvement 
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in  in  ii]0!it  cast's  ti'ansitoiy,  though  it  may  last  for  eev?nl  ^^M^^H 
Hometiiiies  fin-  ln'firiiig-jiower  is  slightly  incivase*!.  ^^H 

Diviaion  of  the  Anterior  Ligament  of  the  HnUeos  is  lutirf^^H 
optTatioii  (]('4-isL'il  and"  perforaiwl  by  Politzer,*  with  the  viewl^^ 
impi-oviiiff  tilt"  lieariiig-power,  and  leasening  the  snbjectir^  sensA- 
tions,  ill  cases  in  which  this  band  is  contracted  and  abnormally 
adherent.  Under  such  circumstances,  the  membranf  is  much 
drawn  inwai-ds,  and  tlie  aiiwiouche  causes  a  eoneidentble  int- 
pi-ovement,  whit;h  soon  passes  off.  In  the  performance  of  Ihis 
operation,  an  incision  Ijnini.  long  is  made  in  tlie  inembraue. 
immediately  in  fi-ont  of  (he  short  process  of  the  malleus,  and 
directed  from  abovi^  downwards.  Through  the  opening  thus 
made,  the  surgeon  passes  a  small  knife  bent  at  a  right  angle 
near  its  extremity,  pushes  it  under  the  upper  bonier  of  ihe 
membrane,  and  cuts  outwai-ds  and  downwards  tlirough  die 
anterior  ligament  and  the  long  process  of  the  raalleos.  A 
gj'nting  sound   is  heai-d  as   these  jiai-ts  are  divided. 

Kultiple  Ittoiiions  into  the  Membrane. — In  cases  of  extreme 
tension  of  the  niembrana  tyniiiani,  as  a  result  of  )iathulogicsl 
changes  in  its  tissue.  Gnibert  recommends  multiple  incisions. 
The  wounds  of  course  heal,  but  this  process  sbould  be  retarded  u 
much  as  possible  by  the  fretjuent  employment  of  the  nir-doache 
in  the  after-tii-atuient.  Gruber  makes  four,  five,  or  nioi-e  in- 
cisions, and  unites  them  by  ci-oss-CHts  at  right  angles.  As  a 
general  rule,  the  chief  incisions  are  made  from  the  malleos  to- 
wards the  periphery ;  but  their  {Kisition  should  be  modified 
acconling  to  the  conditions  of  each  case.  Before  resorting  to 
the  operation,  it  is  necessary  to  ascertain  the  condition  of  the 
labyrinth,  and  the  following  is  the  method  recommended  by 
firuber.  He  first  alludes  to  the  fact  that  a  vibrating  tuning- 
fork  held  in  fi-oiit  of  the  ear  is  not  so  well  heaitl  when  Val- 
salva's method  is  being  praciise<l,  as  it  is  before  and  after,  tlie 
increased  tension  of  tlie  membrane  lessening  the  conductia 
sound.  On  the  other  hand,  under  similar  circnnistaiioi 
tuning-fork  applied  to  the  head  is  better  beartl. 

Demtioiis   from   these    rules   are   of  diagnostie 
Wh*n   the  membrane  is  unduly  tvlsse<l.   \als«h-as  exi^riment 
*  tlie  tuning-fork  held  in  front  of  the  ear  to  be  belter  htmrd. 
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but  osseous  conduction  ia  dirainislied.  In  cases  of  abiioniial 
Misioii,  the  experiment  either  makes  no  alteration  in  the  sound 
of  the  fork  in  tlie  firat  position,  or  causes  it  to  be  less  liiatinctly 
heard.  The  sound  of  the  fork  placed  on  the  liearl  is  likewise 
not  altered  unless  the  tension  be  increased,  in  nhich  case  it  is 
more  distinctly  heard. 

In    this     method    of    examination,    the    pntient'e    statements 
PVe    as    a    test    of    each    other.       For    example,    if  a    patient, 
I  a  relaxed   membrane,  asserts  that  a  vibrating  tuning-fork 
front     of   the    ear    is     heard    better    duriiif;     Valsalva's    ex- 
periment   than    either  l>efore  or  after    it,  he   ought   to   liear  the 
Bound     less    distinctly    when    the    fork    is    placed    on    the    head 
^^nring  inflation. 

^H  Absolutely  correct  inferences  cannot,  howe^'er,  be  always 
^Hlw-n  from  the  i-esults  of  Valsalva's  experiment  when  employed 
for  purposes  of  diagnosis  as  above  described.  Thus  when  the 
membrane  Ls  abnormally  relaxal,  Valsalva's  exi>eriment  may 
cause  an  undue  degree  of  tension,  and  tht-  vibrating  tuning- 
fork  lield  in  front  of  the  ear  will  be  less  distinctly  heard, 
whereas  an  improvement  will  be  noticed  when  the  air  is  driven 
into  the  tympaumn  ivith  only  slight  foi-ce.  Besides,  it  is  quite 
possible  that  when  Valsalva's  method  is  practisi'd,  other  -struc- 
tures in  the  ear  'may  be  so  affected  that  the  hearing-power  is 
improved  irresjiective  of  any  change  in  the  luembmna  tympani. 
The  fact  is  that  this  method  of  diagnosis  must  be  taken  in 
conjunction  with  others;  agreement  in  results  serves  to  deter- 
^jiine  the  nature  of  the  case. 

^^b     The  after-treatment  consiats  in  carefully  i-enioving  any  blood 

^^nich  may  have  escaped  and  applying  io<loforni  gauze.     A  few 

^^Bys   afterwards   the   aiiMlouche   should   be  employed,   and   this 

should   be   continued  eveiy  other  day  for   some   time  after  the 

incisions  have  healed.      If  inflammation  be  set  up,  it  must  be 

Eat«l  in  the  manner  described  in  a  previous  chapter.  Such 
complication  is,  however,  verj"  rare. 
Gruber,  in  opposition  to  Politzer,  asserts  that  the  cicatrisation 
Di  incisions  in  the  membrane  does  not.  increase  its  tension,  and 
that  midtiple  incisions  are  not  suitable  for  cases  in  which  its 
tissue  is  atrophied  and  relaxed.  After  incision,  union  generally 
takes  place  by  first  intention,  without  any  secondary  changes ;  in 
other  cases  a  cicatrix  forms,  the  apj^earance  of  which  indicates 
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luidtlle  ear  is  a  somewhat  fretjueiit  i-esult.  When  tlit-  menibranj 
is  much  retracted,  thouffli  (-till  movable  to  some  extent,  it  is  wdH 
to  t^ive  a  Politzer's  inflation  or  inject  aii'  through  a.  cathetefl 
before  the  operation,  in  onler  to  increase  the  tympanic  spadB 
as  niDch  as  possible.  In  order  to  gain  more  room,  stH^H 
autliorities*  liare  recommended  preliniinaiy  detacliment  of  tllH 
auricle  and  cartilaginouB  portion  of  the  meatus,  follnvred  by  thflj 
removal  of  the  extei-nal  wall  of  the  attic,  and  of  tbe  upper 
and  posterior  pai-t  of  tiie  osseous  canal.  These  operations  will 
be  described  in  a  subsetjnent  chapter. 

EzciBion  of  the  Stapes  ie  another  o[>eration  which  was  suggested 
and  jiractiried  by  Kessel.  The  necessary  manipulations  must, 
however,  be  very  difficult,  and  they  involve  the  risks  attendant^ 
upon  opening  the  labyrinth,  e.;;-,  purulent  internal  otitis  i 
meningitis.  It  has  also  been  proposed,  as  a  less  serious  operation 
to  loosen  the  stapesf  when  firmly  adherent  to  the  fenestra. 
posterior  superior  quadrant  of  the  tympanic  membrane  is  partia 
excised,  and  thi-ough  the  opening  thus  made  a  ^mall  hook  or  b 
probe  is  passed.  The  attempt  is  then  made  to  pass  the  instrum 
between  the  crura  of  the  etapee,  and  to  move  the  bone  in  variog 
directions. 

Nearly  all  the  surgeons  who  have  performed  these  uperatitn 
are  fain  to  admit  that  the  general  results  are  far  from  satisfscto 
It  may  well  be  doubted  whether  such  aevei-e  measures  are  reallj| 
justifiable  while  the  indications  for  their  adoption  are  so  imp* 
fectly  defined  as  they  are  at  present.  It  is  only  fair,  howe' 
to  state  that  some  aural  surgeons  of  repute,  and  notably  t 
lat«  Dr.  Sexton, J  of  New  York,  have  recommended  and  practised 
removal  of  the  tympanic  membrane  with  one  or  more  of  the 
OBsictes  in  certain  cases  of  progressive  sclerosis,  in  which  other 
forms  of  treatment  have  failed  to  arrest  the  advance  of  the 
disease.  When  there  is  a  ditfei-ence  in  the  hearing-jwwer  of 
the  two  ears.  Dr.  yexton  usually  chose  the  worse  ear  for  the 
operation,  which  he  i-eganled  as  entirely  free  from  danger.  If 
regeneration  of  the  membrane  take  place,  the  newly- fonned 
tissue  should  be  carefully  cut  away  with  as  little  imtation  i 
possible.     In  some  cases,  this  oi>eration  has  to  Ix-  repentwl  sevct 

*  BUckc,  Arehif/,  Okniitheillmnde,  val  xxzi.  p.  201. 
t  Miot,  Otol,  Coiigrcw,  Parii,  1»8B ;  Archirf.  Ohrr>.heilli. 
J  Arohives  <^  Otoio'fy.,  vol.  xi.  p,  9S. 


CHRONIC  ADHESIVE  CATARRH  OF  THE  MTODLE  EAR.     393 

times.  '■  A  rigid  enforcement  of  dietetic  niles  which  almost,  or 
(juite,  exclude  meat,  seems  to  lessen  regenerative  action."  Dr. 
Sexton  concluded  his  i-emarks  by  stating  tliat  the  permanent 
removal  of  the  membmna  tympani  requires  for  its  success 
patience  and  gentleness  in  the  necessaiy  manipulations ;  but 
when  this  obstruction  to  the  entrance  of  gound  to  the  round 
window  and  base  of  the  sta))es  ia  no  longer  present,  deafness 
is  removed ;  and  where  rigidity  of  the  ossicles  gives  rise  to 
tinnitus,  etc.,  these  phenomena  also  cease  with  the  removal  of 
the  malleus  or  malleus  and  int-uj". 

Artificial  Ferforatioii  of  the  Tympanic  H embrane, — Another  plan 
of  mitigfttinfj  the  results  of  chronic  ailhesive  catnrrh  is  to  make 
a  ])ert'oration  in  the  tympanic  membrane,  and  tlms  to  provide  a 
channel  for  the  passage  of  sonorous  undulations  to  the  labyrinth. 
The  establishment  of  a  i>ermnnent  opening  in  the  membrane  is, 
however,  scarcely  feasible.  Politzer  states  that  if  this  difBcully 
could  be  overcome,  the  operation  would  be  indicated  in  the 
following  cases:  (1)  Wlien  the  niembrana  tympani  is  much 
thickened,  and  has  lost  it«  elasticity  in  consequence  of  calcareous 
deposits.  (2)  When  the  movements  of  the  malleus  and  incns  are 
prevented  by  adhesions  between  these  bones  and  the  walls  of  the 
tympanum.  (3)  When  the  Eustachian  tube  is  the  seat  of  irr^ 
mediable  strictui-es.  (4)  It  might  be  tried,  as  a  last  resource, 
in  cases  of  severe  tinnitus  which  all  other  means  have  failed 
to  relieve. 

As  a  means  of  restoring  the  hearing-power,  the  operation  is, 
of  course,  useless  whenever  the  labyrinth  is  seriously  affected,  as 
shown  by  loss  of  osseous  conduction.  It  is  also  unavailing  when 
the  stapes  is  finnly  adherent,  and  when  the  membrane  of  the 
fenestra  rotunda  is  either  thickened  or  covei'ed  with  calcaretius 
dejKwit.  For  the  operation  to  be  successful,  the  footplate  of  the 
alajtes  and  the  membrane  of  the  fenestra  rotunda  must  he  capable 
of  a  certain  amount  of  mobility. 

Kethods  of  Operating, — Many  plans  liave  been  proposed,  but 
nearly  al!  of  them  have  fallen  into  disuse ;  the  employment 
of  the  {lalvano-cnuteiy  ofl'ers  the  best  chance  of  success.  An 
aperture  the  size  of  a  liemiKseed  can  be  made  in  a  second  by 
the  application  of  an  oiilinarj'  button-ended  jwint.  A  full-sii(e<i 
speculum  must  be  previously  i)assed  into  the  auditory  canal, 
and  the  membrane  illuminated  by  the  aid  of  a  forehea<l  mirror. 


I  the  necessity  for  the  point  to  Ijecorae  i 
t  the  circuit  is  closed,  and  for  thei  closure  to 
*e  Bade  immrdialelt-  llie  cautery  point  touches  the  membrane. 
Ai  A  pieiiuimrT  step  the  patient  should  be  directed  to  inflate 
kv  can,  or  the  wrnlouclie  is  employed  by  an  assistant.  Tlie 
I  gfaonid  be  only  momentaiy,  foi-  otherwise  a  large 
I  of  tile  membrane  may  be  destroyed.  No  pressure  must 
W  t^flaniL  &s  the  point  of  the  instrument  might  easily  penetrate 
to  d»  waer  wmll  ot'  the  tympanum,  and  set  up  inflammation  uf 
tkt  MMeoMs  tnembnuie.  The  most  suitable  spot  for  making  the 
tp&uag  is  like  tiitrrior  portion  of  the  membrane,  because  it  i$ 
■■  Ife  pMtvwt  distance  from  the  inner  wall.  The  steam  which 
IS  ynJwd  doriu^  the  operation  must,  be  blo\vii  away  as  soon  as 

TW  .ffffrts  of  the  production  of  an  artificial  opening  van- 
in  tiaSiwwt  twses.  There  may  be  little  or  no  improTement  as 
tv>^!inii  eitlier  the  tiearing-power  or  the  subjective  sensations; 
ami  in  swh  casts  it  may  be  inferred  that  the  stapes  is  iimno\-B- 
»felj-  fctwl.  and  that  the  fenestra  rotunda  has  lost  its  elasticity. 
t*»  Ihe  i.<ther  hand,  in  a  fair  proportion  of  cases,  more  or  less 
i«nc\t\vu>«it  is  experienced;  though  the  change  in  sehlom  per- 
■wumK.  for  the  opening  generally  closes  in  the  courae  of  two 
w  thrw  weekp,  and  the  symptoms  recur.  This  result  has 
itiuwil  uutny  attempts  to  be  made  to  preserve  the  patency  of 
l^»^^  o(»o»ing;  but  none  liave  been  really  successful.  I'olitzer. 
»MUo  twenty  yeai-s  ago,  suggested  the  insertion  of  a  vulcanite 
t>y4<l«'t  into  Ihe  ojwuing.  It  was  found,  however,  that  in  the 
WHiimt  nf  H  few  days  or  weeks  the  membrane  showeil  signs 
\>]l  |nu-uhnil  inliammation,  which  extended  to  the  tympanum. 
'|1w  «\\elvt  was  thus  expelle<l,  and  the  aperture  sooner  or  later 
\4\w(hI   by  cioHtrisation. 

i'lw"  i^-Bulls  of  this  method  would  seem  to  show  that  it  is  likely 
K>  |»»wv  nwful  rather  for  diagnostic  than  for  remedial  purposes. 
h  »«iKht  Iw  trie*!  as  a  prelimiimry  to  more  serious  operations: 
U'  ^»lh'wwl  by  8(tme  degree  of  improvement,  the  question  of  remov- 
tu«I  »l»'  niemhi-ane  might  be  entertained.  Possibly  some  metho<l 
ttk'  kwi>iug  oiwn  au  aitiBcial  perforation  may  yet  be  discowred ; 
^\\%  U|i  to  the  present  time  all  attempts  in  tliat  direction  hat© 
I  ill  fnihiit'. 

I  through  the  Posterior  Fold  of  the  tymi>auic 
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'  is  anotlier  method  of  treating  certain  conditions  of  this 
Btructiire.  A  brief  account  of  the  operation  has  been  given  in 
a  previons  chapter  (see  page  365),  It  is  sometimes  perfoniied 
in  cases  of  adhesive  catarrh,  with  the  object  of  relieving  tension 
of  the  membrane,  thereby  improving  the  hearing-power  and 
lessening  the  8ubjecti\f  sensations.  As  necessarv  conditions  for 
its  success,  the  Eustachian  tube  must  be  patent,  and  there  must 
be  no  accumulation  of  secretion  in  the  tympanum  ;  absence  ol 
adhesions  between  the  membrane  and  the  wall  of  the  labyrinth 
and  comparative  soundness  of  tlie  nervous  structures  must  like- 
wise be  demonstrated.  The  operation  was  suggested  by  Politzer 
in  1871.  It  is  indicated  in  cases  in  which  the  membrane  is 
much  drawii  inwai-ds,  and  wliere  the  lower  extremity  of  the  handle 
of  the  malleus  apjiears  to  Ije  displaced  in  a  direction  inwai-ds  and 
backwards,  while  the  short  process  and  the  jjosterior  fold  project 
tonaiils  the  external  meatus.  Under  these  ronilitions  the  mem- 
brane is  generally  indurated  and  but  little  sensitive,  and  is 
therefore  far  more  suitable  for  incision  than  when  in  an  hyper- 
eemic  and  swollen  state.  As  a  matter  of  coui-se,  ordinarj'  treat- 
ment should  first  be  tried,  and  if  no  relief  lie  obtained,  recourse 
may  be  had  to  this  operation,  under  the  conditions  already 
specified. 

The  operation  (see  page  366)  consists  in  dividing  the  iKJsterior 
fold  perpendicularly,  either  from  above  downwards  or  in  tlie 
opposite  direction,  the  niost  suitable  spot  being  immediately 
behind  the  short  process,  but  the  incision  may  be  made  midway 
between  this  anfl  the  peripheral  end  of  the  fold.  The  division  is 
generally  accompanierl  by  a  grating  sound:  the  wound  in  the 
membrane  gapes,  and  the  handle  of  the  malleus  assumes  a  more 
normal  position.  Hemorrhage  is  generally  slight,  and  can  be 
easily  aiTesled, 

There  is  some  risk  of  injuring  the  chorda  tj-mpani  nerve, 
though  Lucae  states  that,  in  140  cases  in  which  he  performed 
the  tijjeration,  he  never  witnessed  any  symptoms  of  this  accident. 
If,  however,  the  ner^-e  be  cut  through,  the  ends  generally  unite 
in  tlie  course  of  a  few  weeks,  and  its  function  is  restore*!.  If 
the  fold  be  divided  nearer  to  the  [leriphery,  there  is  some  risk  of 
iujuriiig  the  long  process  of  the  incus,  and  the  aitjculation  with 
I  stapes.  The  general  result  of  the  operation  is  to  diminish 
t  ueverity  of  the  subjective  symptoms ;  but  the  improvement 
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u  uu^xi  04teu.'H  tmnsitoiy,  though  it  may  last  for  several  weeks. 
XiUsunu'ci  I  he  hi»arinf(-power  is  slightly  increased. 

IHviMOu  of  the  Anterior  Ligament  of  the  Malleus  is  another^ 
v'l'vukiuMi  ili'vistnl  a luf  performed  by  Politzer,*  with  the  view  o"E* 
uu  I  Moving-  the  hearing-power,  and  lessening  the  subjective  sensa. — 
iKUi.i,  in  easei*  in  which  this  band  is  contracted  and  abnorraall;^i?^ 
i^lluMvnt.       rn(U»r   such  circumstances,  the  membrane   is  muo\x 
drawn   inwaixls,  and    the   air-douche   causes   a    considerable   ix"i~i. — 
|n\»Vi^aient,  which  soon  passes  off.     In  the   performance  of  tli.is 
v»^H4'at  u>n,  an   incision  IJmm.  long   is   made   in   the   membra»:^<e', 
iunaediati^ly  in  front  of  the   short  process  of  the  malleus,  a.'XTi.cl 
ilireettnl    from   above    downwards.      Through    the   opening  tWvxs 
made,  the  niu'geon  passes  a  small  knife   bent  at  a  right  an^-le 
ueur    ita   extivmity,  pushes    it   under   the    upper   border   of  "the 
uienibrane,    and    cuts    outwards    and    downwards    through    t:hie 
anterior    ligauu»nt    and   the   long    process    of    the    malleus.         -^ 
j^ruting  H(»und  is  heard  as  these  parts  are  divided. 

Multiple   Inoisions  into  the  Membrane. — In  cases  of  extreme 
lenaion   o(  the  membrana  tymjmni,  as  a  result  of  pathological 
tJiaugi*a  in   its  tissue,  Grubert  recommends  multiple  incisions'. 
Thi^  wounds  of  (»ourse  heal,  but  this  process  should  be  retarded,  as 
uiueh  as  possible  by  the  frequent  employment  of  the  air-douclie 
iu    tlu^   afteMivatment.      Griiber  makes  four,  five,  or  more    in- 
I'ibitma,  and  luiites  them  by  cross-cuts  at  right  angles.      -A.s    a 
^XMieral  ride,  the  chief  incisions  are  made  from  the  malleus    to- 
wards   the    iHM'iphery ;    but    their    position    should    be    modified 
aeeiUHiing  to  the  conditions  of  each  case.      Before  resorting*  to 
the  optu'ation,  it  is  necessary  to  ascertain  the  condition  of  the 
labyrinth,   and  the   following   is    the   method   recommended    by 
U ruber.       He  first  alludes  to  the  fact  that  a  vibrating  tuning- 
t'oik    held  in   front   of  the   ear  is  not  so  well  heard  when  Val- 
Balva'b  method  is  being  })ractised,  as  it  is  before  and  after,  the 
iiuTi^^hed  tension  of  the  membrane  lessening  the  conduction  of 
aeund.       On   the    other    hand,    under    similar    circumstances,    a 
luuing-fork  applied  to  the  head  is  better  heard. 

iK^viatious  from  these  rules  ai'e  of  diagnostic  importance. 
\\  heu  tlu^  membrane  is  unduly  relaxed,  Valsalva's  experiment 
luuioi^h  tlie  tuning-fork  held  in  front  of  the  ear  to  be  better  heard, 

•  Lehrbuch  der  Ohrenheilkunde,  S.  259. 
t  Lehrbuch  der  Ohrenheilkunde^  S.  649. 
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bnt  osseous  conduction  is  diniiniahed. 
tension,  the  esi>eriment  either  makes  no 
of  the  fork  in  the  first  position,  or  causi 
heard.      The  sound  of  the  fork  placed 


In  oasoa  of  abnornial 
alteration  in  the  sound 
8  it  to  be  less  diatinctlj" 
in  (lie  heafl  is  likewise 
I  which  case  it  is 


not  altered  unless  tlie  tension  be  increased,  i 
more  distinctly  heanl. 

In  this  metliofl  of  examination,  the  patient's  statements 
sen's  as  a  test  of  each  other.  For  example,  if  a  patient, 
with  a  relaxed  membrane,  asserts  that  a  \-ihratinp  tuning-fork 
in  front  of  the  ear  is  heard  better  during  Valsalva's  ex- 
periment than  either  before  or  after  it,  he  ought  to  hear  the 
sound  less  distinctly  when  the  fork  is  placed  on  the  head 
during  inflation. 

Absolutely  connect  infei-ences  cannot,  howewr,  be  always 
drawTi  from  the  I'esidts  of  Valsalva's  experiment  when  employed 
for  purposes  of  diagnosis  as  above  descril>ed.  Thus  when  the 
membrane  is  abnormally  relaxed,  Valsalva's  experiment  may 
cause  an  inidue  degree  of  tension,  and  the  vibrating  tuning- 
fork  held  in  front  of  the  ear  will  be  less  distinctly  heard, 
whereas  an  impi-ovement  will  be  noticed  when  the  air  is  driven 
into  the  tj-mpanuiu  with  only  slight  force.  Besides,  it  is  i^uite 
possible  that  when  Valsalva's  method  is  practised,  other  struc- 
tures in  the  ear  may  be  so  affeeted  that  the  hearing-power  is 
improved  in-es]iective  of  any  change  in  the  membraiia  tympani. 
The  fact  is  tliat  tiiia  method  of  diagnosis  must  be  taken  in 
conjunction  with  others  ;  agi-eement  in  results  serves  to  deter- 
mine the  nature  of  the  case. 

The  after-treatment  consists  in  carefully  removing  any  blood 
which  may  have  escaped  and  applying  iodoform  gauze.  A  few 
days  afterwards  the  air-douche  should  be  employed,  and  this 
should  be  continued  every  other  day  for  some  time  after  the 
incisions  liave  healed.  If  inflammation  be  set  up,  it  must  be 
treated  in  the  manner  described  in  a  previous  chapter.  Such 
a  com]>lication  is.  however,  very  rare. 

Gruber.  in  opposition  to  Politzer,  asserts  that  the  cicatrisation 
of  incisions  in  the  membrane  does  not  increase  its  tension,  and 
that  multiple  incisions  are  not  suitable  for  cases  in  which  its 
tissue  is  atrophied  and  relaxed.  After  incisiou.  union  generally 
takes  place  by  first  intention,  without  any  secondary  changes ;  in 
Other  cases  a  cicatrix  forms,  the  appearance  of  which  indicates 
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that  the  tension   of  the   membrane   would   be    lessened   by  the 
formation  of  several  cicatrices. 

Division  of  the  Tendon  of  the  Tensor  Tympani  muscle  is  another 
method  of  treatment  which  has  been  recommended  for  adoption. 
It  was  first  performed  on  the  living  subject  by  Weber-Liel  in 
1868.  Abnormal  contraction  and  shortening  of  the  tendon  pro- 
duces excessive  tension  of  the  membrana  tympani  and  of  the 
joints  of  the  ossicles,  and  inci-eases  the  pressure  in  the  labyrinth. 
This  condition  of  the  tendon  is  not  peculiar  to  adhesive  inflamma- 
tion ;  it  is  often  associated  with  suppuration  in  the  middle  ear 
with  perforation  and  retraction  of  the  membrane.  The  object  of 
dividing  the  tendon  is  to  relieve  the  tension  and  the  symptoms 
which  it  causes.  A  satisfactory  result  is  attainable  only  when 
other  serious  pathological  changes  are  presumably  absent  from 
the  middle  ear  and  labyrinth. 

There  are  no  positive  signs  clearly  indicative  of  contraction  of 
the  tendon.  An  indrawn  condition  of  the  membrane  is  always 
associated  with  it ;  but  may  be  produced  by  other  changes  of 
common  occurrence,  e.f/.,  occlusion  of  the  Eustac4iian  tube, 
atrophy  of  the  tympanic  membrane,  and  adhesions  to  deeper 
parts  in  the  cavity.  It  has  been  supposed  that  improvement 
of  hearing  after  the  use  of  the  air-douche  and  lessening  of 
subjective  sensations  after  the  rarefaction  of  air  in  the  meatus 
j)oint  to  contraction  of  the  tendon.  Such  changes,  however,  are 
just  as  likely  to  result  from  relaxation  of  ossicular  tension, 
stretching  of  bands  of  false  membrane,  etc.  It  is  sometimes 
stated  that  contraction  of  the  tendon  may  be  inferred  to  exist 
when  the  handle  of  the  malleus  is  not  only  drawn  inwards  (and, 
therefore,  seems  shortened  when  viewed  from  the  meatus),  but 
also  made  to  revolve  slightly  on  its  long  axis,  so  that  it  appears 
to  he  broader  than  usual.  This  change  is  due  to  the  mode  in 
which  the  tendon  of  the  tensor  is  inserted  into  the  handle  of  the 
malleus.  It  has,  however,  been  showTi  by  Urbantschitsch  •  that 
the  place  of  insertion  varies  considerably,  and  it  may  well  be 
doubted  whether  contraction  of  the  tendon  always  causes  the 
handle  of  the  malleus  to  revolve  on  its  long  axis.  Some  persons 
are  able  to  cause  voluntary  contraction  of  the  tensor  tympani,  and 
they  find  that  low  notes  are  then  less  distinctly  heard,  and  that  a 

♦  Lehrbuch  der  Ohrenheilkufide,  Aufl.  Ill,  S.  288. 


CHRONIC  ADHESIVE  CATARRH  OF  THE  MIDDLE  EAR.     399 

humming-sound  is  perceived.  It  remains  to  be  seen  whether  this 
fact  can  be  utilised  for  purposes  of  diagnosis. 

Gruber  •  thinks  that  contraction  of  the  tendon  is  an  indication 
for  tenotomy,  provided  that  the  subjective  sensations  are  relieved 
by  the  use  of  the  catheter.  He  believes  that  the  subsequent 
union  of  the  divided  ends  does  not  tend  to  increase  the  contrac- 
tion, but  rather  has  a  contrary  effect.  Tenotomy  is  found  to  be 
beneficial  when  simple  paracentesis  of  the  membrane  has  proved 
useless. 

Kesselt  lays  down  the  following  indications  for  performing 
tenotomy  of  the  tensor : — 

1.  Paralysis  of  the  stapedius  muscle  with  unrestrained  action 
of  the  tensor. 

2.  Permanent  spasm  of  the  tensor. 

3.  Perforations  involving  the  "cone  of  light,"  and  when  the 
openings  are  reniform  or  heart-shaped. 

4.  In  catarrh  with  swelling,  so  long  as  the  stapes  is  movable, 
and  excessive  pressure  in  the  labyrinth  admits  of  diminution. 
Also,  when  the  sounds  are  continuous,  and  the  excessive  pressure 
in  the  labyrinth  is  obviously  dependent  upon  changes  in  the 
internal  muscles  of  the  ear. 

The  late  Dr.  Sexton,J  of  New  York,  warmly  advocated 
tenotomy  of  the  tensor  in  cases  of  sclerosis  with  relatively  good 
bone-conduction,  and  thought  that  the  operation  often  improved 
the  functions  of  the  intra-tympanic  and  muscular  apparatus  for 
the  perception  of  sound,  words,  and  speech.  The  indications,  he 
stated,  were  as  follows  : — 

1.  Progressive  deafness,  with  neuropathic  sclerosis  ;  the  opera- 
tion, however,  is  not  likely  to  be  successful  unless  one-fourth  of 
the  normal  duration  of  perception  is  still  preserved. 

2.  The  operation  should  be  performed  on  the  worse  ear 
if  a  positive  result  of  Weber's  and  a  negative  of  Rinne's 
experiment  make  us  suspect  permanent  obstacles  to  conduction 
in  this  ear,  while  there  is  no  trace  of  this  condition  in  the 
better  ear. 

3.  If  one  ear  be  quite  deaf,  and  the  other  becoming  so,  the 
operation  should   be  performed  upon  the  latter,  on  the  ground 

♦  Lehrhuch  der  Ohrenheilkunde,  2  Aufl.  S.  562. 
t  Arch.f.  Ohrenheilkunde,  vol.  xzxi.  S.  238. 
%  Archives  of  Otology ^  voL  xix.  p.  151. 
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that  reduction  of  tension  of  the  muscular  apparatus  on  one  side 
will  benefit  that  of  the  other. 

Method  of  Operating. — In  the  normal  condition,  the  exposed 
portion  of  the  tendon  is  only  2mm.  in  length,  and,  when 
the  membrane  is  considerably  indra\vn,  the  space  for  the  incision 
is  very  limited.  As  a  general  rule,  it  should  be  made  just  behind 
the  handle  of  the  malleus,  but  the  exact  spot  must  depend  upon 
the  circumstances  of  the  case.  The  steps  of  the  o|)eration  are 
as  follows : — A  paracentesis  knife  is  used  to  make  an  incision 
1mm.  behind  and  parallel  with  the  handle  of  the  malleus.  A 
tenotome,  adapted  to  the  side  to  be  operated  upon,  is  passed 
tlirough  the  opening  with  its  rounded  point  turned  upwards  and 
forwards  towards  the  roof  of  the  tympanum,  until  it  tx)uches  the 
head  of  the  malleus  or  the  malleo-incudal  articulation.  The  in- 
strument is  then  turned  at  a  right  angle,  so  that  its  edge  is  brought 
immediately  above  the  tendon,  which  is  then  divided  by  drawing 
the  knife  backwards  and  forwards,  and  from  above  do\\Tiwards ; 
a  grating  noise  is  audible  as  the  resistance  is  felt  to  be  overcome. 
By  drawing  out  the  handle  of  the  malleus  with  the  tenotome,  the 
operator  can  determine  whether  the  tendon  is  completely  divided. 
The  haemorrhage  is  usually  slight.  If,  after  complete  division  of 
the  tendon,  the  handle  of  the  malleus  retain  its  foraier  position, 
adhesions  in  the  tympanum  may  be  inferred  to  exist. 

In  so-called  neuropathic  sclerosis,  the  tympanic  membrane  is 
always  far  less  sensitive  than  usual ;  but,  during  the  operation,  it 
is  generally  advisable  to  use  local  or  general  anaesthetics.  Dr. 
Sexton  recommended  a  little  ether  on  absorbent  cotton-wool,  to  be 
placed  upon  the  membrane  and  left  to  evaporate.  He  ad\4sed  that 
the  incision  should  be  made  infrant  of  the  short  process.  The 
difiiculties  of  the  operation  are  increased  by  naiTowness  of  the 
meatus,  great  retraction  of  the  membrane,  and  by  adhesions 
between  it  and  the  labyrinth.  After  the  operation,  the  patient 
should  remain  in  bed,  and  powdered  boric  acid  on  cotton-wool 
should  be  kept  in  the  ear.  The  wound  usually  heals  by  first 
intention  in  the  coui-se  of  a  few  days.  Any  blood  efiused  into 
the  tjTnpanum  is  more  or  less  rapidly  absorbed.  If  there  be 
symptoms  of  otitis,  the  ordinary  treatment  must  be  adopted. 
When  the  wound  in  the  membrane  has  quite  healed,  it  is  well 
to  inject  air  through  a  catheter  every  second  or  third  day,  or  to 
rarefy  the  air  in  the  meatus. 
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Gruber  directs  that  when  the  incision  is  to  be  made  behind 
the  handle  of  the  malleus,  the  concavity  of  the  tenotome  is  to  be 
flirected  forwards ;  and  in  the  opposite  direction  when  the  spot 
chosen  for  the  incision  is  in  front  of  that  process  of  bone,  on  a 
level  with  the  upper  third  of  which  the  knife  is  passed  through 
the  membrane.  When  the  tympanum  is  reached,  the  concave 
surface  of  the  tenotome  is  applied  to  the  handle  of  the  malleus, 
and  an  incision  parallel  with  it  is  made  upwards  so  as  to  divide 
the  tendon  which  runs  obliquely  from  within  outwards  through 
the  tympanum.  When  the  instrument  is  introduced  behind  the 
malleus,  its  point  should  be  carried  fon\'ards  to  a  corresponding 
extent,  so  as  to  be  certain  of  dividing  the  tendon,  which  is  some- 
times considerably  in  front  of  its  ordinary  position.  Care  must 
be  taken  to  give  to  the  edge  of  the  tenotome  a  somewhat  lateral 
direction  by  turning  the  point  slightly  upwards,  so  as  to  avoid  the 
wall  of  the  carotid  canal.  Gruber  states  that  the  direction  and 
form  of  the  external  meatus  must  determine  the  spot  for  the 
incision  in  the  membrane.  As  a  general  rule,  this  should  be 
made  in  front  of  the  malleus ;  but  in  many  cases  the  convexity 
of  the  anterior  wall  of  the  meatus  is  very  marked,  and  hides  the 
anterior  segment  of  the  membrane,  so  that  the  portion  behind 
the  malleus  must  be  selected. 

The  Besults  of  the  Operation  vary  considerably  in  different 
cases ;  the  subjective  symptoms  are  sometimes  much  improved, 
the  tinnitus  ceases  or  becomes  less  troublesome,  and  the  giddiness 
has  been  known  to  disappear.  The  effects  upon  the  hearing- 
power  are  far  less  marked,  and  in  not  a  few  cases  no  improve- 
ment is  perceptible.  According  to  some  authorities,  any  good 
residts  which  may  be  noticed  are  due  to  the  incision  in  the 
membrane.  The  condition  of  the  patients  several  weeks  or  mouths 
after  the  operation  is  the  best  test  of  its  value.  Aggravation  of 
all  the  symptoms  has  been  observed  in  a  few  cases,  and  severe 
suppurative  inflammation  has  been  known  to  follow.  Politzer 
asserts  that  all  trustworthy  accounts  are  of  an  unfavourable 
character.  With  few  exceptions,  any  improvement  in  the 
hearing-power  completely  subsides,  while  the  subjective  sensa- 
tions recur  and  even  become  more  troublesome.  In  several 
patiente  who  came  to  liim  some  months  after  the  operation 
had  been  performed,  there  was  complete  deafness  on  that  side, 
the  condition  having  rapidly  become  worse  since  the  operation. 

26 
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Division  of  the  tendon  is,  therefore,  an  operation  of  a  very 
doubtful  benefit;  any  advantage  is  but  slight,  and  its  results 
are  not  infrequently  mischievous.  It  may  prove  beneficial  in 
some  cases ;  but  positive  indications  for  its  performance  have 
not  as  yet  been  discovered.* 

The  author's  opinion  as  to  the  value  and  expediency  of 
operative  interference  in  the  cases  under  consideration  has  been 
sufficiently  indicated  in  the  foregoing  pages.  In  explanation  of 
the  fact  that  all  treatment  is  often  unavailing,  it  is  only  fair 
to  urge  that  the  large  majority  of  patients  do  not  come  under 
observation  until  the  disease  has  reached  an  advanced  stage,  and 
serious  changes  have  taken  place  in  the  structures  within  the 
tympanum.  The  delicate  tissue  covering  the  inner  aspect  of  the 
tympanic  membrane,  the  ossicles,  and  the  fenestras,  becomes 
converted  into  stifi*  unyielding  layers  of  firm  connective  tissue, 
often  more  or  less  calcified.  The  normal  mobility  of  the  chain 
of  ossicles  is  impaired,  or  even  quite  abolished  by  the  rigid 
adhesions  formed  between  various  parts  ;  and  when  these  changes 
have  I'eached  their  acme,  it  is  easy  to  understand  why  any  method 
of  treatment  so  often  fails  either  to  improve  the  hearing-power, 
or  to  relieve  the  subjective  sensations.  But  by  proper  treatment 
in  the  earliest  stages,  much  might  be  done  to  preserve  the  mobility 
of  the  sound-conducting  apparatus.  The  medical  attendants 
of  families  in  which  such  cases  have  occurred  should  pay  par- 
ticular attention  to  any  symptoms  pointing  in  the  same  direction, 
among  other  members,  and  should  urgently  recommend  appro- 
priate treatment  or  the  aid  of  a  specialist. 

•  In  the  Practitioner  for  May,  1897,  Mr.  A  H.  Cheatle  has  given  an  excellent 
Bommarj  ot  the  opinions  held  by  many  anriflts  with  regard  to  operative  inter- 
ference in  chronic  non-suppurative  middle-ear  disease. 
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CHAPTER  XXVII. 

ACUTE  SUPPURATIVE  INFLA!^IMATION  OF  THE  MIDDLE  EAR. 

Nature  of  the  Disease — Causes— Micro-Organisms — Frequency  as  affected 
by  Age,  Sex,  Climate,  etc. — Reasons  for  Frequency  in  Young  Sub- 
jects— Symptoms :  Subjective,  as  Pain,  Impairment  of  Hearing,  etc. ; 
Objective,  Changes  in  Tympanic  Membrane— Perforation,  Signs 
of,  and  Methods  of  Discovering — Character  of  Secretion — Course 
and  Results — Diagnosis— Prognosis — Treatment — Antiphlogistics — 
Paracentesis — The  Air-Douche — Local  Remedies — Treatment  of 
Cases  of  Spontaneous  Perforation — Mastoid  Complications. 

Acute  Suppurative  Inflammation  of  the  tympanum  may 

come  on  suddenly,  without  any  previous  local  symptoms,  or  may 
follow  an  attack  of  catarrhal  inflammation  of  the  cavity.  It  is 
characterised  by  rapid  effusion  of  purulent  fluid,  hyperaemia  and 
swelling  of  the  lining  membrane,  and  by  inflammation  of  the 
membrana  tympani,  which  often  becomes  perforated.  The  open- 
ing shows  a  marked  tendency  to  become  closed,  whereby  the 
condition  is  distinguished  from  the  chronic  form.  The  pus  is 
formed  either  on  the  surface  of  the  mucous  membrane  or  within 
its  substance,  and  sometimes  between  it  and  the  bone.  More  or 
less  marked  destruction  of  the  tissues  is  the  almost  invariable 
result,  and  in  severe  cases  the  process  extends  to  the  bony  walls. 
The  inflammation  likewise  spreads  to  the  Eustachian  tube,  and 
often  backwards  to  the  mastoid  cells,  which  contain  purulent 
or  sero-punilent  exudation.  The  labyrinth  may  become  involved, 
but  is  seldom  seriously  affected ;  hypersemia  and  serous  exudation 
are  the  ordinary  changes. 

Causes. — These  are  generally  the  same  as  those  of  ordinary 
catarrhal  inflammation ;  but  micro-organisms  would  seem  to  play 


1 


OlSUVSKS  OF  THE  TYMPANIC  CAVITY. 


»M\  iuk|K>rtHiit  jKirt  in  the  causation  of  suppurative  inflamma- 
u.  'IHu*  oUhuuoIs  by  which  they  may  gain  access  to  the  tym- 
uiia  h«vo  Uvn  ahvady  described  (see  page  341).  Zaufal's 
raulu^H*  sliow  that  organisms  of  the  following  kinds  have 
4»  louiul  in  the  middle  ear  in  cases  of  suppurative  inflam- 
tioa:  tho  pntnuuonia-bacillus  of  Friedliinder;  the  diplococcu^s^ 
*uuu>aiu>  ;  the  streptococcus  pyogenes,  staphylococcus  py 
uvi  ulbuH»  pyogtMies  aureus,  cereus  albus  and  tenuis;  bacill 
»v^\unoU!*;  nuinxxifoccus  tetragenus  and  saccharomyces  albican 
ruM»j*  kiiuU  of  micro-organisms  often  appear  in  success! 
'  iti^l'  pkv^^u'ing  the  way  for  another,  and  thus  maintaining 
^MU'utivo  jUHHHv^s,  In  the  primary  form  of  suppurative  o 
jiu.  I  ho  dipUn'ooous  pneumonias  very  often  occurs;  in  secon 
i»Uj  tho  ittiH^pto(»occus  pyogenes  is  more  common.  Ro 
kvfl  I  hut  tho  non-footid  secretions  contain  only  cocci;  wh 
ilU  i4i\»  Hbundant  and  cocci  comparatively  few  in  foetid 
,iU\^.  St  »H»pt(H^occi  would  seem  to  indicate  a  severe 
uUbiuiiiHtion,  and  the  probability  of  extension  to  the 

\Vhv*lh\»»'  ihionv-organisms  are  essential  to  the  developm 
(UU'utivut  within  the  tympanum  is  not  as  yet  definitely 
^  uviml  ^HMUphiint  is,  however,  often  secondary  to  acut* 
^auo  iurtauuuatoiy  i)rocesses  in  the  naso-pharynx,  ^^^ 
l\\\^\^  vUjioiilorH  are  associated  with  a  profuse  develop 
w\  \,\y^ik\\'\ti\\\H,     It  is  a  not  infrequent  complicatiotv  o 
k^^iv^UM   diMtv4Mt«A.  ejLy  scarlet   fever,  measles,  sxrialW^ 
iw^.  t,\|khuM  Hiul  typhoid  fevers,  influenza,  tuberoAiVo®'^'   -T^ 
w^H^luM.  uiul  puor|H»ral  affections.     With  regar^L  ^  ®^^ 

uK^^^UvM,  it  would  appear  that  aural  com 
|Uv»ut    vluriuff  8ome  epidemics,  and   rare 
iv*i   v4*  sH^m^   of  aoarlet   fever   cited   by   Bi^. 
^^v^   wul.  of  tht*  patients  suffered  from  nii 

\u  u^s^thor.    the   proportion   was   22    per* 
I^UHt^sM^   IM  Hometimes   attributable   to  e 
iu\v^  oi  \«4i'ii>UH  kinds,  as  blows  on  the 

\^|H'^Hti\^UM    ou    the    membrana    tympai 
t^vi\v\^i^    Unlioi    in    the   meatus,  and   to 


i  ^  >    '.  i^\t^Hk**iUHHiif,  vol.  xxxi.  p.  180. 

i(k     16   ^>t^Vy«**  «/r*f  iitiktrnen  det  Ohre*  vnd  det 

VxO^M4mW«  \»mmt*tnff  A'lin,  Vctrtrdge^  No.  182. 


^0^ 


.^ 


i40<«r«!«**'* 


V   .n:-  cavity. 

.    .    ;:i    spring    and    autuni  "a 
>   :'i:v  equally  lial)le   to   I  :> 
.  heat,  cold,  and  moiratur*^ 
.,•■    upon   it.s   (level oi)nieii't: 
.:  all   cases,  the  ])roportio'i - 
>:,i:t's   as    in    (iermanv.     Tlie^ 
^■^    per    cent.)  ;     but    whet* 
^      ..-th    ears    are    liable    to    )n* 

'•.:   in  children   is  iavoiuvMl  bv 

r'.ie  special   liability   of  youni,'" 

-  .-   Tv^  severe  affections  of  the  nose 

:v.s  of  pneumonia.      Congenital 

J -^iiseast*.     Some  authorities  con- 

.■  >-.:ppuratiye  inflannnation  of  the 

Ml  ion  of  the  ])erii)heral  ])ranches 

,•',  ro  the  vagus  and  glosso-pharvn- 

disorder,  with  inflammation  as  a 

!v  correct  or   not,  it   is   i)ro)>abk* 

:;ie  occurrence  of  inflannnation   in 

-    :he  hypera^mia  and  swelling  whit'h 

■  ^:v>sive  metamorphosis  of  tin*  nnicous 

V    ,idded,  according  to  UrbantschitS(.'h, 

;   into  the   tym])anum   during  futile 

:\\o  contents   of  the   stomach   during 

'■.vtious  fevers  as  a  cause  of  middle-ear 

X    w.ienibered  that  the  deafness  so  comnn^n 

I'.tor  to  nervous  disorder  or  to  catarrhal 

.i...^:i  oi'  the    tym])anum.       In    the    early 

■  •.:nprtirment  of  hearing  ordinarily  results 

.vnij^laint,  viz.,   rela])sing  fever,  which   is 

....    •ov.i«'<^  ^^y  middle-ear  inflannnation.     In  an 

:^^vn^ed  by  Dr.  Luchthau,*  aural  coniplica- 

.    .    .»;    b*^^^   ^^^^    ^^^    '^^^^^    })atients.    tht»    majority 

•i:  intlannnation  of  the  tymi>anum.      Addi- 

^    :Vi;nr\I    lo   the    coiniection    between    various 
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I  to  the  effects  of  caustic 


mtion  results  from  the 

Hiii  tiil>e,  &K  soiuetimea  occurs 

i  doQche.     Plugging  the  pos- 

iit   up   intlammation  of  the 

nloiip  the  tube  and  acts  as 

■  ^lll:l^ll^'iti^,  which  exteiule  in 

Dillniniiiariun  of  the  middle  ear 

itiivul  (if  liilriioid  ^TOwtllS.      In  Buch 

•itation  caiiwed  by  blood  lodging 

I   the   exteiisioTi   of  inflammation 

m.     Some    yean   ago   the  author 

^d   forty   yenre   of  age,  suffering 

pfl  of  the  iiiiilfUe  ear,  which  came 

ni   of    a    fiinwil    with    the   ordinary 

,ve  been   ]>ln<o<l   lui  record  in  which 

^»    ^dii  have  passed  along  the  Eustachian 

I   '.ne  tympanum.     In   one  such   instance, 

Kfiit<>  catheter  became  iletaehed,  and  found 

iiiddlf   t-fti-,   causing   acute   inflammation,  for 

ilu'  mcmbrana  tympaui   Mas  incised.     The 

iiuved    through   the   opening,  and  the  case 

liv.      In  another  case,  recorded  by  Urbant- 

,1  let   jMissed   from    the   pjiarj'nx   along  the 

;i]iurative    iuflanimation    in    the    tympanum. 

lircuniscribed  inflammation  in  the  external 

,.l.  [.oljpoid  growths.     After  a  time,  the  foreign  body 

vouph    a    perforation    in  the   membrana   tympani,  and 

1  then  Hubsiderl. 

luppurative  inflammation  of  the  tympanum 

t  from  purulent  formations  within  the  cranium.     The 

i  way  into  the  tympanum   through  some  fissure  or 

f  in  the  temporal  bone,  and  causes  inflammation  of  the  cavity 

iPrforation  of  the  membrane.     Caries  of  the  osseous  roof  may 

inThpr  Ktep  in  the  process ;  an  opening  results,  through  which 

_£ni?  fiiti'in  tlie  tympanum. 

Snppnrative  inflammation  of  the  middle  ear  is  more  common 
idiilts   than   in  children  (in  the  proportion   of  oH-ii   :   41*4 
*  Zekrbuek  der  Ohrettkeiliunde,  3  AdB.  B.  202. 
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experienced.  There  is  nothing  characteristic  about  these  phe- 
nomena; they  are  also  met  with  in  catarrhal  inflammation,  and 
they  are  by  no  means  constant  in  the  punilent  form  of  the  com- 
plaint. They  are  due  in  part  to  increase  of  pressure,  and  in  part 
to  hypersemia  of  the  labyrinth  and  serous  exudation  ;  their 
character  is  apt  to  become  modified  during  the  progress  of  the 
disease.  The  noises  in  the  ears  are  variously  described  as  "  roai^ 
ing,"  "singing,"  "hissing,"  ** thrcj3bing,"  etc.  The  degree  in 
v.'hich  the  hearing  is  impaired  varies  considerably  Some  dif- 
ference can  always  be  detected,  and  before  perforation  has  taken 
place  it  is  often  very  marked ;  but  owing  to  the  severity  of  the 
other  symptoms,  it  may  not  be  fully  recognised.  The  deafness 
is  generally  proportionate  to  the  amount  of  exudation,  the 
swelling  of  the  mucous  membrane,  the  height  of  the  fever,  and 
the  condition  of  the  sensorium.  It  is  likely  to  be  complete  if 
the  labyrinth  be  seriously  involved.  As  a  general  rule  bone- 
conduction  is  preserved;  in  the  early  stages  and  before  per- 
foration has  occurred  it  is  often  increased.  According  to  Politzer, 
however,  in  scarlatinous,  diphtheritic,  and  syphilitic  cases,  bone- 
conduction  is  often  considerably  impaired,  or  even  altogether  lost. 

In  children  all  the  symptoms  are  wont  to  assume  a  severe 
type ;  but  in  adults  they  are  not  infrequently  much  less  pro- 
minent. In  these  latter  there  is  often  no  disorder  of  the  sen- 
sorium; but  a  high  temperatui'e,  a  verj'-  rapid  pulse,  and  a 
sensation  of  fulness  in  the  head  are  sometimes  very  marked. 
On  the  other  hand,  in  cases  due  to  tuberculosis  there  may  be 
neither  pain  nor  any  particular  disturbance  of  the  general 
system ;  the  process  goes  on  insidiously,  and  increase  of  moisture 
in  the  meatus  or  discharge  of  purulent  matter  therefrom  is  the 
first  indication  of  mischief.  It  must  be  remembered  that  sym- 
ptoms of  pyaemia  sometimes  become  developed  in  the  course  of 
sui)purative  inflammation  of  the  middle  ear,  and  without  sinus- 
thrombosis  as  a  preliminarj'.  The  pyaemia  is  due  to  osteo- 
phlebitis, and  is  moi'e  frequently  associated  with  acute  suppura- 
tive otitis  than  with  the  chronic  form. 

The  Objeotive  Symptoms  consist  mainly  of  changes  in  the 
condition  of  the  membrana  tympani  and  of  evidences  of  irritation 
in  the  meatus  and  surrounding  parts.  The  glands  in  the  neigh- 
bourhood of  the  ear  ai*e  often  more  or  less  swollen,  and,  when  the 
mastoid  cells  are  involved,  the  soft  parts  covering  that  process  are 
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apt  to  become  swollen  and  reddened.  The  cartilaginous  portion 
of  the  meatus  is  similarly  affected,  while  the  lining  of  the  osseous 
portion  is  still  more  decidedly  inflamed. 

The  internal  or  mucous  layer  of  the  membrana  tympani, 
being  continuous  with  the  lining  membrane  of  the  cavity,  par- 
ticipates in  the  inflammation,  and  the  process  extends  to  the 
other  layers.  The  membrane  is  at  first  reddened  and  swollen, 
and  soon  loses  its  lustre ;  as  the  hyperaemia  increases,  it  becomes 
more  convex  externally,  and  yellowish-red  or  bluish-red  in  appear- 
ance. Owing  to  the  redness  and  swelling  of  the  deep  portion 
of  the  meatus,  the  circumference  of  the  membrane  is  not  clearly 
defined.  There  is  marked  injection  of  the  vessels  near  the  handle 
of  the  malleus ;  and  later  on,  this  part  of  the  bone  is  often  hidden 
by  the  swollen  membrane,  while  a  yellowish  point  indicates  the 
position  of  the  short  process.  When  the  exudation  is  profuse, 
the  position  of  the  handle  of  the  malleus  is  marked  by  a  furrow, 
on  each  side  of  which  the  membrane  bulges  out  towards  the 
meatus.  The  posterior  portion  is  especially  prominent;  the 
epidermis  often  becomes  detached  at  various  spots,  and  the 
whole  surface  of  the  membrane  is  sometimes  dotted  over  with 
little  points,  which  more  or  less  clearly  reflect  the  light  from  the 
mirror.  Ecch}Tnoses,  and  the  formation  of  minute  abscesses 
between  the  layers,  are  sometimes  noticed.  Perforation  occurs 
from  the  bursting  of  one  or  more  abscesses,  or  from  extension  of 
ulceration.  The  opening  is  usually  in  the  lower  half  of  the 
membrane;  and  in  three-fourths  of  the  cases,  in  the  anterior 
inferior  quadrant.  Bezold  asserts  that  perforation  is  most  common 
in  the  posterior  inferior  quacb^ant.  Illustrations  of  various  forms 
of  perforation  will  be  found  in  a  subsequent  chapter  on  the 
Changes  in  the  Membrana  Tympani  in  various  Affections  of 
the  Ear. 

The  spot  at  which  perforation  will  finally  occur  may  some- 
times be  accurately  predicted.  A  small  yellowish  vesicle  is  seen 
to  project  into  the  meatus,  and  in  the  course  of  a  few  hours  or  a 
few  days  bursts  and  discharges  its  contents.  In  other  cases  there 
is  no  such  distinct  spot :  the  pus  collected  in  the  tympanic 
cavity  bursts  through  the  membrane,  already  softened  by  the 
inflammation,  and  is  poured  out  into  the  meatus.  Under  such 
circumstances  the  opening  is  large  and  irregular  in  shape.  In 
most  cases,  however,  the  opening  is  small;  but  those  in  which 
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^h>t.  to  become  swollen  nnd  reddened.     The  cartilaglnoue  portion 

^Btf  the  meotUB  is  similarly  affecta],  while  the  lining  of  the  caseous 

^nortion  is  still  more  decide<lly  inflamed. 

^p  The  internal  or  mucous  layer  of  the  membrana  tympani, 
being  continuous  with  the  lining  membrane  of  the  cavity,  par- 
ticipates in  the  inflfimmation.  and  the  pi-ocesa  extends  to  the 
other  layers.     The  membrane  is  at  first  reddened  and  swollen, 

»|aid  soon  loses  ita  lustre;  as  the  hy|)erffimia  increases,  it  becomes 
inore  convex  externally,  and  yellowish-i-ed  or  bluish-red  in  appear^ 
■nee.  (!)wing  to  the  redness  and  swelling  of  the  deep  portion 
of  ihe  meatus,  the  circumference  of  the  membrane  is  not  clearly 
defined.  There  is  marked  injection  of  the  vessels  near  the  handle 
of  the  malleus;  and  later  on,  this  part  of  the  bone  is  often  hidden 
by  the  swollen  membrane,  while  a  yellowish  point  indicates  the 
position  of  the  short  process.     When  the  exudation  is  profuse, 

J  the  position  of  the  handle  of  the  malleus  ia  marked  by  a  furrow, 
tn  each  side  of  which  tlie   membrane   bulges   out   towards  the 
bieatuB.     The    posterior    portion    ie    especially    pi-ominent;    the 
epidermis    often    becomes   detached   at    various   siwta.    and    the 
whole  surface  of  the   membrane  ia  sometinies  dotted  over  with 
little  points,  which  more  or  less  clearly  reflect  the  light  from  the 
mirror.     Ecchymoses,    and    the    formation    of   minute   abscesses 
between  the   layers,  are  sometimes  noticed.     Perforation   occurs 
{rum  the  bursting  of  one  or  more  abscesses,  or  from  extension  of 
^itlceralioii.     The   o]iening  is   usually  in   the  lower   half  of  the 
^Bienibrane;    and    in   three-fourths    of  the    cases,    in   the  anterior 
fxaferior  quadrant.    Bezold  asserts  tliat  perforation  is  most  common 
in  the  posterior  inferior  quadrant.     Illustrations  of  various  forme 
of  ]>erfoilltion   will    be    fomid    in    a.    subsequent    chapter   on   the 
Changes    in    the    Membrana    Tympani    in    various    Afleetiona    of 
Ktlie  Ear. 

^B  The  spot  at  wliich  perforation  will  finally  occur  may  some- 
^Hmes  be  accurately  predicted.  A  small  yellowish  vesicle  is  seen 
^^B  project  into  the  meatus,  and  in  the  course  of  a  few  hours  or  a 
^^bw  days  bursts  and  discharges  it*  contents.  lu  other  eases  there 
^^B  no  such  distinct  spot :  the  pua  collected  in  the  tympanic 
^^favity  bursts  through  the  membrane,  already  softened  by  the 
^Btflommation,  and  is  poured  ont  into  the  meatus.  Under  such 
^Hircnm stances  the  opening  is  large  and  irregular  in  shajte.  In 
^^BOet  cases,   however,  the  oijeuing  is  small ;  but  those  in  which 
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the  condition  is  associated  with  severe  constitutional  disorders, 
and  especially  with  scarlet  fever,  are  exceptions  to  this  rule.  It 
is  generally  large  in  tuberculous  cases,  and  in  those  in  which  a 
spot  previously  atrophied  gives  vent  to  the  discharge. 

The  Progress  of  the  Case  is  somewhat  less  rapid  than  usual, 
and  perforation  is  delayed,  when  the  exudation  occupies  a  nipple- 
shaped  prominence  in  the  posterior  half  of  the  membrane,  and 
when  the  swelling  forms  in  Shrapnell's  membrane  or  close  to  the 
superior  osseous  margin.  A  crateriform  opening  in  the  posterior 
portion  may  indicate  inflammation  of  the  mastoid  cells,  the  result 
of  extension  from  the  tympanum.  In  such  cases  the  opening  is 
usually  very  small,  and  the  processes  in  the  middle  ear  are  apt 
to  be  very  obstinate.  When  Shrapnell's  membrane  is  involved, 
the  secretion  escapes  with  difficulty,  and  its  retention  may  be 
accompanied  by  caries  of  the  upper  wall  and  of  the  incus  and 
malleus.  The  loss  of  substance  tends  to  increase  as  time  goes  on, 
and  is  liable  to  be  associated  with  destructive  changes  in  the 
ossicles,  the  formation  of  adhesions,  and  additional  perforations 
in  the  tympanic  membrane.  Bezold  states  that  he  has  never 
seen  perforation  of  Shrapnell's  membrane  during  the  course  of 
acute  suppuration.  In  chronic  suppuration,  on  the  other  hand, 
an  opening  in  this  portion  of  the  tympanic  membrane  is  decidedly 
frequent.  When  the  perforation  has  been  caused  by  the  bursting 
of  an  abscess  between  the  layers  of  the  membrane,  the  opening 
is  generally  small,  and  cannot  be  detected  until  air  has  been 
forced  through  the  Eustachian  tube.  When  formed  under  other 
circumstances,  the  opening  may  be  difficult  to  recognise  during 
the  first  few  days ;  its  margin  is  often  obscured  by  the  swollen 
membrane,  and  it  may  be  covered  up  by  slireds  of  detached 
epithelium.  Sooner  or  later,  however,  the  escape  of  purulent 
matter  becomes  distinctly  visible,  and  a  pulsating  movement  with 
a  reflection  of  light  can  often  be  made  out.  The  pulsation  occurs 
in  the  minute  but  abnormally  enlarged  arteries  of  the  swollen 
mucous  membrane,  and  is  transmitted  to  the  exudation  contained 
in  the  tympanic  cavity,  and  to  the  fluid  occupying  the  perforation. 
It  is  possible  that  the  pulsations  in  the  carotid  artery  may  like- 
wise be  transmitted  to  the  fluid. 

Other  means  may  be  adopted  for  the  discovery  of  a  perfora- 
tion. Thus,  if  the  meatus  be  filled  with  fluid,  bubbles  will 
appear  when  the  air-douche  is  employed,  and  a  powder  blown 
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into  the  meatus  will  be  expelled  by  the  same  means.  Another 
plan  consists  in  the  employment  of  the  manometer,  coupled  with 
the  air-douche,  as  a  means  of  diagnosis. 

As  results  of  the  escape  of  the  exudation,  the  hyperaemia 
and  swelling  of  the  membrane  gradually  subside,  and  after  the 
discharge  has  been  wiped  away  with  cotton-wool,  the  perforation 
appears  as  a  dark  opening,  of  variable  size.  In  some  cases  the 
aperture  becomes  slightly  enlarged  during  the  next  few  days, 
but  under  ordinary  circumstances  the  difference  is  never  very 
great.  On  the  other  hand,  the  margin  of  the  aperture  often 
becomes  swollen;  growth  takes  place  in  the  mucous  membrane 
covering  the  inner  surface,  and  sometimes  to  such  an  extent  that 
the  opening  is  occupied  by  a  reddish  mass  resembling  a  large 
granulation.  This  appearance  is  often  noticed  in  cases  of  pro- 
longed suppuration,  involving  the  accessory  cavities  of  the  middle 
ear.  It  is  sometimes  erroneously  regarded  as  indicative  of  caries, 
and  treated  accordingly.  The  proliferation  does  not  occur  when 
grave  constitutional  disorder  is  associated  with  the  middle-ear 
disease. 

The  Secretion  which  escapes  from  the  meatus  varies  in 
character  and  quantity ;  it  is  at  first  sero-purulent,  greyish- 
yellow  in  colour,  and  tinged  with  blood.  After  a  few  days  it 
becomes  more  decidedly  purulent.  If  the  secretion  contain  much 
mucus,  little  yellowish  masses,  flakes,  and  threads  will  be  found 
in  the  water  after  the  syringe  has  been  used.  Pus,  on  the  other 
hand,  mingles  more  or  less  freely  with  the  water.  Blood  is  often 
mingled  with  the  discharge  in  middle-ear  suppuration  occurring 
in  cachectic  subjects,  and  in  cases  due  to  injur}'.  The  escape  of 
blood  from  the  vessels  is  due,  in  some  instances  at  least,  to 
closure  of  the  Eustachian  tube.  The  resulting  vacuum  in  the 
tympanum,  or  the  approach  thereto,  produces  hypersemia  and 
rupture  of  the  vessels. 

The  changes  discoverable  in  the  nose,  pharynx,  and  Eusta- 
chian tube  are  the  same  as  those  which  accompany  catarrhal 
inflammation.  Obliteration  of  the  canal  of  the  tube,  due  to 
swelling  of  the  mucous  membrane,  is  often  found  in  cases  of 
suppurative  middle-ear  inflammation,  and  the  air-douche  ^^'ill 
then  yield  a  negative  result.  In  the  absence  of  perforation, 
if  the  mucous  membrane  of  the  tympanum  be  much  swollen, 
and  the  cavity  be  filled  with   tenacious  secretion,  the  injection 
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of  air  will  uause   little,  if  any  sound,  even   when   the   tube  ^ 
penup.iljle. 

Course  and  Besulta, — The  firet  stage  of  the  disease,  comprising 
the  interval  bet«een  the  outbreak  of  the  eymptonia  and  tlie 
perforation  of  the  membrane,  varies  in  length  in  different  i-ases. 
In  the  absence  of  tivatment  (i.e.,  jiaracentesie)  an  opening  is 
usually  formed  in  the  course  of  four  or  five  days.  In  some  cases, 
however,  the  membrane  gives  way  before  twelve  honit;  have 
elapsed;  in  others,  the  opening  is  delayed  for  two  or  three 
weeks.  These,  differences  are  due  to  the  variations  in  the  in- 
tensity of  the  inflammation,  and  in  the  kinds  of  bactt?ria  that 
may  be  present,  and  likewise  to  the  resistance  wliich  the  mem- 
brane offers  to  the  pressure  of  the  exuded  fluid.  Rupture  is  a]>t 
to  be  delayed,  if,  as  often  happens  in  the  case  of  adults,  the  mem- 
brane be  thickened  by  calcareous  or  other  deposits.  It  must  also 
be  remembered  that  in  children  the  normal  membrane  is  tliicker 
thau  in  after-life.  Tlie  occurrence  of  perforation  is  generally 
followed  by  relief  of  all  the  symptoms,  the  change  in  this  respect 
being  very  mai'ked  in  young  sobject.s.  The  patient's  aspect 
becomes  more  natural;  the  restlessness  or  apathy  is  no  longer 
prominent,  and  the  liead  can  be  moved  without  signs  of  jiain.  If 
the  previous  symptoms  continne,  witii  but  slight  abatement,  after 
the  perforation  has  taken  place,  there  is  reason  to  suspect  that  the 
osseous  walls  of  the  cavity  have  become  implicated. 

The  second  stage  of  the  process,  viz.,  the  interval  between  the 
occurrence  of  perforation  and  the  closure  of  the  o|>ening,  also 
varies  in  length  in  different  cases.  Ita  principal  cliaracteristic  is 
the  discharge,  which  gradually  ceases;  while  the  subjective  sensa- 
tions become  less  and  less  troublesome,  and  the  hearing-power  is 
more  or  less  improved.  When  the  opening  is  very  small  and 
the  general  condition  of  the  patient  not  unfavourable,  closure 
may  take  place  in  the  course  of  a  few  days.  In  most  eases,  how- 
evefi  cicatrisation  is  not  completed  nntil  several  weeks  have 
elapsed,  but  the  period  depends  chiefly  upon  the  seventy  of  the 
previous  inflamnjation.  The  niembraiia  tympani  gradually  re- 
sumes its  normal  appearance,  and,  in  some  instances,  scarcely 
any  trace  remains  of  the  opening.  More  commonly,  however,  the 
spot  is  marked  by  a  cicatrix,  or  by  opacity  or  cak'areoua  deposit. 
Oparjne  patches  are  frequently  visible  in  other  portions  of  t 
membrane.     Tinnitus  is  oflen  the  last  symptom  to  disappear^^i 
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^^^jaay  continue    to   be   troubleaouie   for   some   months,   and    tlicij 
pass  off. 

In  a  somewhat  lai^e  proportion  of  cases,  the  local  ami  general 
symptoms  reappear  to  some  extent  a  few  days  after  perforation 
has  occurred.  The  patient  is  feverish  and  complains  of  pain, 
noises   in   the   head,   and    other   unpleasant   sensations.      Tliese 

t  symptoms  are  due  to  retention  and  accnmulation  of  the  secretion, 
H  a  result  of  tlie  closure  of  the  opening  eitlier  by  adhesion  of  its 
margins  or  by  masses  of  inspissated  material.  Such  relapses  may 
kIbo  be  due  to  the  influence  of  different  kinds  of  micro-organisms. 
All  these  symptoms  usually  i»ass  away  nnder  proper  treatment; 
their  persistence,  in  spite  of  local  measures,  would  be  suggestive 

•  of  cranial  complications. 
The  course  above  described  is  witnessed  in  favourable  cases ; 
tiiere  are,  unfortunately,  many  others  in  which  the  progi-ess  of 
middle-ear  suppuration  is  of  a  ver)'  different  character.  Instances 
of  this  type  are  not  infrequent  in  connection  with  pharyngeal 
diphtheria  and  the  acute  exanthemata.     The  process  in  the  ear  is 

Isxceedingly  rapid  and  intense ;  in  the  course  of  a  few  days,  the 
tissues  of  the  middle  ear  are  partially  or  totally  destroyed,  the 
OBBicles  are  detached  and  come  away,  and  tlie  membrane  perishes 
in  the  suppuration.      Complete  deafness,  or  serious  impairment 
of  hearing,  is  the  necessary  result;    and  a  history  of  this  kind 
is  attached  to  many  cases  of  deaf-mntism,  the  cliildren  having  lost 
their  heaiing-power  before  they  were  able  to  sjieak.     In  adults 
also,  severe  suppuration  of  the  tjinpanum.  associated  witli  marked 
cachexia,  tuberculosis,  scarlatina,  or  typhoid  fever,  ofren  results  in 
serious  damage  to  the  cavity  and  its  contents,  with  grave  impair- 
ment of  hearing,  or  even  complete  deafness,  as  a  permanent  result. 
Complications  of  various  kinds  exercise  a  more  or  less  decided 
inffaence   upon   the   course    of   the   disease.      Extension   of  the 
inflammation  to  the  mastoid  cells,  the  development  of  granulations 
^H  upon  the  inenibi-ane  or  walls  of  the  tympanum,  and  chronic  in- 
^^nUiumation  of  the  meatus,  frequently  retard  theprogi'essof  thecaae. 
^^B       Tlie  Bemlts  of  acute  supptu'atiou  of  the  middle  ear  vary  con- 
^^Buderably  in   different   cases;    they  may  be   briefly   sumnurised 
^^HjM  follows : — 

^^M  (1)  The  symptoms  may  subside  aft«r  perforation ;  closure  of 
^^Hfee  opening  and  restoration  of  function  being  completed  within 
^^^b  few  weeks,  or  perhaps  several  months. 
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(2)  Impairment  or  total  loss  of  hearing-power,  the  result  of 
permanent  lesions  within  the  tympanum.  The  position  of  the 
ossicles  with  regard  to  e^ch  other  and  to  the  wall  of  the  cavity 
is  liable  to  many  alterations ;  if  the  ligaments  be  destroyed, 
the  bones  are  more  freely  movable.  In  other  cases,  abnormal 
adhesions  take  place,  and  these  have  an  opposite  effect.  In- 
crease of  mobility  is,  however,  more  common ;  the  bones,  no 
longer  held  together  by  the  ligaments,  become  dislocated,  and 
this  change  is  especially  liable  to  occur  after  extensive  destruc- 
tion of  the  membrane.  One  or  more  of  the  bones  may  be 
completely  separated  from  the  remainder,  and  escape  with  the 
discharge.  This,  however,  is  a  rare  accident,  when  compared 
with  the  frequency  of  middle-ear  suppuration.  In  other  cases, 
the  ossicles  become  carious  or  necrotic.  The  articulation  be- 
tween the  incus  and  stapes  is  most  often  affected  by  destruc- 
tion of  the  ligaments.  Purulent  exudation  in  the  labyrinth  may 
be  associated  with  these  lesions  of  the  membrane  and  ossicles. 

(3)  Mastoid  periostitis,  or  inflammation  of  the  mastoid  cells, 
terminating  either  in  recovery  or  in  abscess  with  discharge  ex- 
ternally;  caries  or  necrosis  of  the  mastoid  process. 

(4)  Purulent  inflammation  in  the  Eustachian  tube,  and 
pharyngeal  abscesses  as  a  result. 

(5)  Subsidence  of  the  acute  symptoms  after  perforation  and 
the  continuance  of  the  discharge  for  an  indefinite  period,  the 
condition  being  that  of  chronic  suppurative  inflammation 
of  the  middle  ear,  which  will  form  the  subject  of  the  next 
chapter.  The  disease  frequently  takes  this  course  in  tuberculous 
cases,  and  when  it  occurs  in  connection  with  scarlatina. 

(6)  The  disease  occasionally  proves  fatal,  by  causing  one  or 
other  of  the  following  conditions :  meningitis,  thrombosis  of 
the  sigmoid  sinus,  pyaemia,  opening  of  the  carotid  artery  as  a 
i*esult  of  caries  of  the  wall  of  the  canal.  A  fatal  result  is  less 
common  than  in  chronic  suppuration  of  the  middle  ear. 

Diapioris. — In  the  early  stages  of  the  disease,  the  symptoms 
resemble  those  of  acute  catarrlial  inflammation;  but  they  are 
usually  more  severe.  The  nature  of  the  case  becomes  evident 
when  the  membrane  bulges  out  into  the  meatus,  and  yellowish 
pus  can  be  seen  tlirough  it,  or  when  a  pustule  occupies  the  most 
prominent  part  of  the  swelling.  It  must  be  remembered  that 
portions  of  the  inner  wall  of  the  tympanum  can  sometimes  be 
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seen  through  thef  membrane,  and  care  must  be  taken  not  to 
mistake  these  for  collections  of  pus.  Behind  and  a  little  above 
the  lower  extremity  of  the  handle  of  the  malleus,  a  slightly 
yellowish  spot  is  sometimes  visible;  this  is  due  to  the  yellow 
rays  reflected  from  the  promontory. 

After  perforation,  the  diagnosis  is  made  (1)  by  ocular  inspection 
and  by  observing  the  peculiarities  of  the  secretion  which  escapes ; 
(2)  by  injecting  air  into  the  tympanum  and  listening  to  the  sound 
produced  in  the  opening;  (3)  by  condensing  or  exhausting  the 
air  in  the  external  meatus.  In  examining  the  ear  in  order  to 
detect  a  perforation,  it  is  sometimes  necessary  to  inject  air,  either 
by  Valsalva's  or  Politzer's  method,  or  through  a  catheter,  in  order 
to  separate  the  margins  of  the  aperture  and  to  force  out  plugs 
of  pus  and  debris.  Syringing  may  also  be  employed  for  cleansing 
the  meatus.  Inflation  of  the  middle  ear,  wdth  auscultation,  will 
confirm  or  establish  the  diagnosis.  If  the  perforation  be  small, 
a  whistling  or  hissing  sound  is  heard  as  the  air  passes  through 
it,  Politzer's  method  is  likely  to  be  more  efficacious  than 
Valsalva's,  as  the  air  passes  with  greater  force.  When  a  per- 
foration exists  and  air  is  condensed  in  the  external  meatus,  as 
by  the  use  of  Siegle's  pneumatic  speculum,  the  air  passes  along 
the  Eustachian  tube  into  the  throat,  and  the  sound  can  be 
heard  by  means  of  a  tube  introduced  into  the  nares.  On  the 
other  hand,  when  the  air  in  the  meatus  is  exhausted  by  means 
of  a  Siegle's  speculum,  the  fluid  contents  of  the  tympanum  are 
drawn  through  the  perforation,  and  may  be  seen  flowing  into 
the  meatus. 

TtogROtiB, — The  complaint  is  not  specially  dangerous  to  life  in 
persons  otherwise  healthy,  and  provided  that  suitable  treatment  be 
adopted  from  the  commencement  and  throughout  the  progress  of 
the  disease.  The  most  important  favourable  symptoms  are :  early 
occurrence  of  perforation  and  escape  of  secretion;  rapid  subsi- 
dence of  fever  and  subjective  sensations,  and  absence  of  compli- 
cations. Evidences  of  tuberculosis,  syphilis,  or  of  general  mal- 
nutrition are  to  be  regarded  as  unfavourable.  When  the  middle- 
ear  afiection  is  associated  with  scarlatina  or  diphtheria,  the  case 
is  likely  to  be  very  serious,  and  the  restoration  of  the  affected 
parts  to  a  normal  condition  is  highly  improbable.  Other  sym- 
ptoms of  an  unfavourable  character  are :  intensity  and  duration 
of  the  pain ;  signs  of  cranial   mischief ;  frequent   recurrence   of 
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rigors  and  fever;  evidences  of  mastoid  inflammation  and  detach- 
ment of  the  ossicles.  It  seldom  happens  that  acute  middle-ear 
suppuration  leads  immediately  to  a  fatal  result.  Such  an  ending 
is  generally  due  to  caries  or  necrosis  and  their  consequences,  and 
the  patients  are  usually  the  subjects  of  some  constitutional 
disorder,  the  presence  of  which  materially  affects  the  prognosis. 

Gruber  has  pointed  out  that  the  age  of  the  patient  has  to 
be  taken  into  account,  and  for  the  following  reasons :  In  very 
young  children,  the  lateral  sinus  is  separated  from  the  mastoid 
cells  by  a  wall  of  osseous  tissue,  which  is  relatively  thicker  than 
in  adults.  In  old  age  these  cells  are  often  obliterated,  and 
hence  the  danger  of  extension  of  morbid  processes  from  the  ear 
to  the  cranial  contents  is  less  at  the  two  extremes  of  life  than 
during  the  intervening  period.  Both  in  young  and  in  aged 
subjects  the  tendency  of  any  extension  of  the  mischief  in  middle- 
ear  suppuration  is  rather  towards  the  surface  than  in  the  opposite 
direction. 

The  hearing-power  may  be  permanently  more  or  less  impaired, 
and  on  this  subject  a  very  guarded  prognosis  is  always  necessary. 
In  many  cases  complete  restoration  ensues,  but  such  a  result 
cannot  be  definitely  promised.  Unfavourable  symptoms  in  tliis 
respect  are  :  persistent  and  profuse  discharge,  especially  if  haemor- 
rhagic  in  character;  persistent  subjective  auditory  sensations; 
considerable  and  rapid  destruction  of  the  membrana  tyinpani ; 
detachment  of  one  or  more  ossicles ;  signs  of  mastoid  inflamma- 
tion and  loss  of  bone-conduction.  If  improvement  of  the  hearing- 
power  take  place  simultaneously  with  the  subsidence  of  the 
inflanmiation,  a  favourable  result  may  confidently  be  expected; 
but  in  the  absence  of  any  such  change  the  prognosis  must  be 
veiy  guarded. 

Treatment. — In  the  early  stages  the  measures  required  are  the 
same  as  those  recommended  for  acute  catarrhal  inflammation. 
The  patient  must  be  kept  at  rest  and  on  low  diet;  stimulants 
of  all  kinds  should  be  avoided,  and  if  the  bowels  are  confined, 
suitable  purgatives  should  be  administered. 

Except  in  debilitated  subjects  leeches  should  be  applied  in 
front  of  and  behind  the  ear,  and  internal  to  the  lobule,  with  the 
object  of  lessening  the  pain  and  hypersemia ;  and  this  treatment, 
if  followed  by  relief,  may  be  repeated  several  times.  In  the  case 
of  an  adult,  six  or  eight  leeches  may  be  applied.     If  a  leech-glass 
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is  not  at  hand,  a  small  test-tube  answers  the  purpose  very  well. 
The  part  to  which  a  leech  is  to  be  put  should  be  washed  with 
warm  water,  and  if  the  leech  will  not  bite,  a  drop  of  milk  may 
be  placed  on  it ;  or,  as  a  last  resource,  the  part  may  be  pricked 
with  a  needle,  and  a  drop  of  blood  smeared  over  it.  The  appli- 
cation of  cold,  by  means  of  ice-bags,  is  sometimes  recommended ; 
but  the  effects  are  for  the  most  part  unsatisfactory.  On  the  other 
hand,  relief  is  generally  obtained  from  moist  and  hot  applications, 
such  as  a  hot  sponge  or  compress.  These,  however,  should  not 
be  continued  for  more  than  two  or  three  days ;  by  hastening  the 
destructive  process,  they  are  liable  to  act  prejudicially  upon  tl\e 
deeper  parts  of  the  ear.  A  little  warm  water  poured  into  the  ear 
from  time  to  time  will  serve  to  relieve  the  pain ;  it  should  be 
allowed  to  remain  for  a  few  minutes  and  then  removed.  A  few 
drops  of  tincture,  or,  what  is  better,  the  liquid  extract  of  opium, 
may  be  added  to  the  water.  Ten  to  fifteen  drops  of  a  10 — 20  per 
cent,  solution  of  hydrochlorate  of  cocaine,  previously  warmed  (see 
page  154),  may  be  used  for  the  same  purpose.  Atropine  some- 
times acts  satisfactorily  in  these  cases ;  but  its  use  requires  great 
care.  Three  or  four  minims  of  the  Liquor  Atropinae  Sulphat.  are 
instilled  into  the  meatus  every  three  or  four  hours,  and  allowed 
to  remain  for  about  ten  minutes.  If  there  be  decided  tenderness 
over  the  mastoid  process,  a  blister  or  mustard  plaster  should  be 
applied.  With  the  object  of  reducing  the  severity  of  the  com- 
plaint in  the  early  stages,  tampons  charged  with  a  20  per  cent, 
solution  of  glycerine  of  carbolic  acid  may  be  introduced  into  tlie 
meatus.  When  fever  is  a  marked  symptom,  antipyretics  are 
likely  to  prove  useful ;  acetanilide  (antifebriii),  in  doses  of  three 
or  four  grains  or  more  every  four  hours,  and  antipyrin  in  doses  of 
ten  grains  or  more  at  an  hour's  interval,  are  good  remedies  of 
this  class. 

Paracentesis. — When  there  are  positive  signs  of  purulent  forma- 
tion within  the  tympanum — that  is,  when  the  membrane  bulges 
out  into  the  meatus,  and  the  swelling  is  gi*eenish  or  yello\Hsli 
in  colour,  and  there  is  severe  pain  and  liigh  fever — paracentesis 
is  strongly  indicated.  An  incision  into  the  membrane  not  only 
provides  a  suitable  outlet  for  the  escape  of  the  pus,  but  reduces 
the  hyperasmia  of  the  tympanic  vessels,  relieves  the  tension  and 
pain,  and  lessens  the  duration  and  risk  of  extension  of  tlie 
morbid  process.     Prompt  mitigation  of  the  pain  is  the  almost 
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Pof  inaldng  the  secretion  more  fluid.  If  paiu  continue  after  para- 
centesis, or  after  spontaneoua  perforation,  the  anodj-nea  cocaine 
and  atropine  (as  described  in  a  former  paragraph)  or  warm  liquid 
extract  of  opium  sliould  be  dropped  into  the  ear. 

When  an  opening  haa  been  made,  whetlier  by  puncture  or  by 

^ontaueoua  rapture,  the  meatus  ehould  be  thoroughly  cleansed 

^veral  times  daily  with  pure  warm  water,  or  a  «-ai'm  solution  of 

(oric  acid  ;  the  frequency  with  which  the  injections  are  used  must 

!  regulated  by  the  amount  of  secretion.     If  the  latter  be  very 

'"abundant,  the  meatus  should  be  washed  out  every  two  hours. 
After  the  injections,  the  canal  should  be  carefully  cleansed  and 
dried,  and  a  plug  of  cotton-wool  introduced. 

The  injection,  however,  of  warm  water  into  the  meatus  will 
not  remove  all  secretion  from  the  middle  ear;  other  means  must 
be  adopted  for  this  purpose,  and  the  best  plan  is  to  inject  air 
through  the  Eustachian  tube  by  Politzer's  method.  Tliere  are, 
however,  certain  drawbacks  connected  with  the  employment  of 
the  air-douche.  In  the  first  place,  micro-organisms  are  Hkely  to 
be  conveyed  to  the  tympanum  from  the  nose  and  naao-pharynx. 
This  risk  cau,  at  least  to  some  extent,  be  averted  by  a  preliminary 
disinfection  of  these  cavities.  Rohrer  recommends  peroxide  of 
hydrogen  as  a  suitable  disinfectant,  to  be  followed  by  insufflations 
of  iodofonn,  iodol,  or  aristol.  There  is  another  danger,  viz.,  that 
of  forcing  particles  of  secretion  into  the  mastoid  antrum  or  into 
the  pouches  of  the  tympanic  cavity,  which  were  previously 
free  from  disease.  When  the  tympanum  is  filled  with  tenacious 
secretion,  even  a  strong  ciu-rent  of  air  may  only  break  up  the 
mass,  without  forcing  it  through  the  opening  in  the  membrane. 
The  case  is  of  course  diflferent  when  the  secretion  is  altogether 
fluid  in  character.  If  the  pouches  of  the  tympanum  be  already 
Blled  with  seci-etion,  a  current  of  air,  passing  upwards  from  the 
Eustachian  tube,  cannot  clear  these  spaces,  but  the  secretion  is 
likely  to  be  driven  into  the  mastoid  cells,  and  to  aggi-avat©  the 
condition  of  those  cavities. 

These  drawbacks  are,  however,  more  than  counter^balanced  by 
the  results  often  produced  by  the  employment  of  Politzer's  method. 
If  there  be  considerable  obstruction  in  the  tube,  the  catheter  may 
be  employed  for  the  injection  of  air.     When  the  exudation  is 

p^ry  abundant  and  tenacious,  the  inject«<l  air  may  fail  to  propel 

Wtk  through  the  perforation.      Under  such  circumstances  it  is  beet 
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to  wash  out  the  tympanum  wdth  a  warm  solution  of  common 
salt  (J  per  cent.)  previously  sterilised  and  injected  through  the 
catheter.  This  solution  generally  diminishes  the  tenacity  of  the 
exudation,  which  is  forced  into  the  meatus,  provided  that  the 
aperture  in  the  membrane  be  sufficiently  large.  In  the  event  of 
failure,  the  catheter  should  be  laid  aside  for  a  few  days,  during 
which  the  meatus  is  to  be  frequently  cleansed  by  the  use  of  the 
syringe,  as  already  described. 

For  the  majority  of  comparatively  mild  cases,  the  injection  of 
air  into  the  middle  ear  is  all  that  is  necessary ;  in  a  few  days  the 
discharge  ceases,  and  the  aperture  gradually  closes.  As  a  general 
rule,  however,  local  remedies  are  required  to  check  secretion  and 
to  restore  the  parts  to  a  normal  condition.  The  best  remedy  for 
this  purpose  is  boric  acid,  reduced  to  a  very  fine  powder.  Before 
using  it,  the  meatus  should  be  washed  out  with  warm  water  and 
carefully  dried  with  absorbent  wool.  A  small  quantity  of  the 
powder  is  then  blowTi  into  the  meatus  by  means  of  an  insufflator^ 
and  a  plug  of  cotton-wool  is  introduced.  This  treatment  is  to  be 
repeated  several  times  daily,  until  no  discharge  appears  on  the 
cotton-wool  which  has  remained  in  the  meatus  for  twenty-four 
hours.  Politzer  recommends  that,  if  no  decided  lessening  of  the 
secretion  is  observed  within  a  few  days,  a  little  plug  of  iodoform 
or  some  cotton-wool  dusted  over  with  the  same  drug,  should  be 
passed  do^^^l  the  meatus  and  kept  in  contact  with  the  membrane, 
and  that  after  this  plan  has  been  adopted  for  a  short  time,  the 
boric  acid  should  be  again  applied. 

As  the  continuance  of  the  discharge  is  frequently  due  to 
retention  of  pus  in  the  tympanum,  in  preference  to  changing  the 
application  of  boric  acid  for  that  of  another  drug,  the  author's 
usual  practice  is  to  have  the  meatus  syringed  out,  and  then  a 
Politzer's  inflation  is  given  to  force  the  discharge  out  of  the 
tympanum.  The  syringing  and  Politzer's  inflation  should  then 
be  repeated  alternately  until  the  water  which  comes  away  is  free 
from  pus  or  mucus.  In  such  a  case  it  is  better  to  syringe  the 
meatus  with,  a  warm  solution  of  biniodide  or  perchloride  of 
mercury  (1  in  1,000 — 1  in  2,000)  or  of  carbolic  acid  (1  in  40 — 
1  in  80)  instead  of  with  water  or  a  solution  of  boric  acid. 
When  this  treatment  is  adopted  several  times  daily  for  a  few 
days,  the  discharge  usually  diminishes  greatly  or  entirely  ceases. 
The  inflation  is  contra-indicated  if  it  produce  pain. 
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If  this  treatment  fail  to  check  the  discharge,  astringent 
remedies  should  be  tried ;  of  these,  sulphate  of  zinc  and  acetate 
of  lead  are  the  most  useful.  The  instillation  of  dilute  Liquor 
Plumbi  Subacetat.  (TILi. — ij.  to  \x,  warmed  distilled  water)  may 
be  used  thrice  daily  for  a  few  days,  and  afterwards  less  frequently, 
and  should  be  allowed  to  remain  in  the  meatus  for  about  ten 
minutes.  It  causes  less  irritation  than  other  astringents,  and 
often  checks  suppuration  within  a  few  days.  After  removal  of 
the  fluid,  the  meatus  is  carefully  dried  with  absorbent  wool.  The 
sulphate  of  zinc  is  used  in  the  form  of  a  wateiy  solution  (2 — 5 
grains  to  the  ounce) ;  twenty  drops,  warmed,  are  poured  into  the 
ear  and  allowed  to  remain  for  ten  or  fifteen  minutes.  The  instil- 
lation is  made  once  or  twice  daily,  and  continued  for  five  or  six 
days.  A  solution  of  acetate  of  lead,  of  the  same  strength,  may  be 
used  in  a  similar  manner.  In  some  cases  the  addition  of  tincture 
or  liquid  extract  of  opium  to  the  above-mentioned  solutions,  in 
the  proportion  of  two  drachms  to  each  ounce,  proves  beneficial. 
As  a  general  rule,  astringents  are  not  advisable  so  long  as  the 
patient  complains  of  pain  in  the  ear. 

The  treatment  of  cases  in  which  spontaneous  perforation  has 
taken  place  is  to  be  conducted  in  much  the  same  manner  as  that 
already  described.  It  is  important  that  the  exudation  should 
freely  escape,  for  if  it  be  pent  up  wdthin  the  cavity,  complications 
are  likely  to  occur.  Extension  of  the  process  to  the  mastoid  cells 
is  by  no  means  infrequent.  Retention  of  secretion  may  be  due 
either  to  smallness  of  the  aperture  or  to  its  position  in  the  upper 
part  of  the  membrane.  In  the  former  case,  the  aperture  should 
be  enlarged  with  the  paracentesis  knife;  and  in  the  latter,  a 
second  opening  should  be  made  in  the  lower  part  of  the  mem- 
brane if  there  is  evidence  that  the  retained  secretion  is  keeping 
up  the  inflammation  or  causing  its  extension,  otherwise  time 
should  be  allowed  for  the  symptoms  to  disappear  in  their  ordinary 
course.  The  alternate  syringing  and  injection  of  air,  as  just 
described,  is  often  suflScient  to  keep  tlie  tympanum  clear,  although 
the  perforation  is  in  the  upper  part  of  the  membrane.  Implica- 
tion of  the  mastoid  cells  is  marked  by  local  pain,  tenderness, 
redness,  and  swelling.  To  relieve  these  symptoms  leeches  should 
be  applied  behind  the  ear,  and  followed  by  an  ice-bag  or  cold 
compresses.  When  the  redness  and  swelling  have  subsided, 
liniment    or   equal    parts    of    liniment    and    tincture    of   iodine 
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painted  over  the  process  will  help  to  promote  resolution.  If 
no  benefit  be  obtained  from  these  measures,  or  from  the  injec- 
tion of  warm  water  through  the  catheter,  and  if  the  mastoid 
region  remain  swollen  and  painful,  it  should  be  opened  up.  The 
treatment  of  inflammation  of  the  mastoid  process  will  be  fully 
described  in  subsequent  pages. 

When  the  opening  resulting  from  spontaneous  perforation  is 
sufficiently  large  and  favourably  situated  for  the  escape  of  dis- 
charge, the  treatment  depends  upon  the  nature  of  the  secretion. 
If  the  latter  be  thin  and  serous,  and  escape  freely,  all  that  is 
necessary  is  to  keep  the  meiitus  clean  by  syringing  and  careful 
drying,  and  to  apply  boric  acid  by  insufflation.  If  the  secretion 
be  purulent  and  offensive,  the  air-douche  or  the  use  of  the  catheter 
daily,  and  antiseptic  fluids  for  syringing  into  the  meatus,  will 
constitute  the  best  treatment.  It  may  be  necessary  to  enlarge 
the  opening  in  the  membrane,  or  to  make  a  second.  Excoriations 
or  ulcers  in  the  meatus  generally  heal  as  the  character  of  the 
secretion  becomes  improved ;  the  application  of  white  precipitate 
ointment  (1  :  20)  will  prove  efficacious.  Granulations  sometimes 
form  on  the  margin  of  a  perforation ;  but  they  usually  subside  as 
the  secretion  diminishes.  If  they  prove  troublesome,  thej'^  should 
be  lightly  touched  with  the  point  of  a  fine  probe  coated  with 
nitrate  of  silver  or  with  a  solution  of  chromic  acid,  ten  grains  to 
the  ounce. 

After  the  opening  in  the  membrane  has  closed,  an  interv^al 
of  three  or  four  weeks  should  be  allowed  to  elapse ;  the  air-douche 
may  then  again  be  used  with  advantage,  provided  that  the  mem- 
brane is  no  longer  swollen,  especially  in  the  neighbourhood  of 
the  short  process.  The  air  should  be  injected  twice  a  week  for 
four  or  five  weeks,  very  slight  force  being  used  at  first.  The  ear 
must  be  protected  as  far  as  possible  from  injurious  influences ;  a 
plug  of  cotton-wool  or  gauze  should  be  worn  for  several  weeks, 
and  all  probable  causes  of  a  relapse  should  be  scrupulously 
avoided. 

The  symptoms  and  treatment  of  mastoid  complications  super- 
vening in  acute  middle-ear  suppuration  will  be  fully  described  in 
a  subsequent  chapter. 
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CHAPTER   XXVIII. 


CHRONIC  SUPPUHATIVE  INFLAMMATION  OF  THE 

MIDDLE  EAR. 

Statistics  showing  Frequency  of  the  Complaint— Morbid  Appearances 
in  the  Tympanic  Cavity  and  Membrane— Caries  of  the  Ossicles — 
Suppuration  in  the  Upper  Tympanic  Spaces — The  Eustachian  Tube 
— Causes — Influence  of  Age,  Sex,  etc. — Subjective  Symptoms — 
Impairment  of  Hearing,  Tinnitus,  Giddiness — Pain  as  a  Symptom— 
Evidences  of  Nervous  Disorders — Objective  Symptoms— Discharges 
from  the  Ear — Micro-Organisms — Condition  of  the  Membrana 
Tympani — Perforations,  their  Size,  Form,  etc.— Condition  of  Tym- 
panum— Portions  and  Structures  Visible  through  a  Perforation — 
Perforation  of  ShrapnelFs  Membrane — Suppurative  Processes  in 
the  Attic — Course  and  Results  of  Chronic  Middle-Ear  Suppuration 
—  Diagnosis  of  Perforations  —  Prognosis  —  Treatment  —  V  arious 
Methods  of  Cleansing  the  Middle  Ear — The  Syringe,  Inflation,  En- 
largement of  the  Opening — Aspiration,  Condensation  of  Air,  Dry 
Cleansing — Use  of  Antiseptics — Boric  and  Carbolic  Acids,  etc. — 
Caustics,  Nitrate  of  Silver — Astringents — Gelatin  Bougies — Consti- 
tutional Remedies — Methods  of  Improving  the  Hearing-Power. 

This  complaint  is  accompanied  by  a  discharge  from  the  meatus, 
and  hence  it  is  often  described  as  ''  Otorrhoea."  It  is  the  most 
frequent  as  well  as  the  most  important  disease  to  which  the 
aural  structures  are  liable.  The  statistics  of  48,780  cases  of  ear- 
disease  show  that  the  middle  ear  was  affected  in  66*9  per  cent. ; 
the  external  ear  in  25*5 ;  while  7*6  repi'esented  the  percentage  of 
affections  of  the  internal  ear.*  Of  all  middle-ear  affections,  29  per 
cent,  belong  to  the  suppurative  class.  The  Registrar-General's 
reports  show  that  300 — 400  deaths  occur  annually  from  what  is 

♦  As  cited  in  a  lecture  delivered  at  the  Royal  College  of  Surgeons,  June  8, 
1889,  by  Prof.  A.  E.  J.  Barker. 
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vaguely  termed  "otitis."  The  mortality,  however,  is  far  greater 
than  would  appear  from  these  figures.  Not  a  few  fatal  cases  of 
suppurative  ear-disease  are  probably  returned  under  the  headings 
'*  Meningitis,"  and  *'  Unclassified  Brain-diseases."  With  respect 
to  **  Otitis,"  it  may  be  regarded  as  certain  that  chronic  middle-ear 
disease  is  implied  by  this  teiTn  when  used  in  the  reports.  Sup- 
puration of  the  external  ear  very  rarely  causes  a  fatal  issue,  while 
the  internal  ear  is  seldom,  if  ever,  the  seat  of  inflammation  leading 
to  suppuration.  Acute  inflammation  even  of  the  middle  ear  is 
comparatively  seldom  followed  by  cranial  complications ;  the 
lymphatics  are  intact,  and  any  septic  matters  which  may  find 
their  way  into  the  cavity  are  probably  destroyed. 

Morbid  Appearances. — In  chronic  middle-ear  suppuration,  the 
continuance  of  the  process  is  due  to  various  causes,  the  most 
important  of  which  are  (1)  the  development  of  granulations  on 
the  mucous  membrane  of  the  tympanic  cavity;  (2)  smallness  of 
the  perforation,  and  its  unfavourable  position,  whereby  escape  of 
secretion  is  checked;  (3)  retention  of  masses  of  exudation  and 
development  of  cholesteatoma ;  (4)  formation  of  adhesions  closing 
up  portions  of  the  cavity ;  (5)  lesions  of  the  osseous  walls,  and 
(6)  ill-health,  due  to  constitutional  disorders.  One  or  more  of 
these  conditions  may  be  present  in  any  given  case.  The  mucous 
membrane  undergoes  many  changes,  varying  with  the  stage  of  the 
disease.  It  is  generally  thickened  as  a  result  of  excessive  infiltra- 
tion with  round  cells,  and  of  vascular  dilatation  \\4th  formation  of 
new  vessels.  The  surface  is  often  dotted  over  with  papillary 
excrescences  or  nodules,  which  amount  to  granulations,  and  are 
frequently  polypoid  in  character.  The  epithelial  cells  lose  their 
cilia,  and  either  become  indurated  or  undergo  fatty  degeneration. 
Atrophy  of  the  lining  membrane  is  another  result  of  purulent 
inflammation,  and  may  be  regarded  as  due  to  a  more  severe 
type  of  the  disease.  In  this  form  there  is  no  increase  of  tissue ; 
on  the  other  hand,  the  normal  elements  disappear  and  are  not 
replaced;  the  newly-formed  cells  do  not  become  organised,  but 
are  rapidly  detached  and  discharged  with  the  pus.  Thus  it  is, 
that  when  examining  the  tympanum  from  the  external  meatus, 
thi'ough  a  perforation,  in  some  cases  a  thick  layer  of  connective 
tissue  is  seen  to  cover  the  inner  wall ;  in  others,  the  osseous 
surface  is  visible  through  a  very  thin  layer  of  membrane. 

Ulceration  results  from  the  replacement  of  the  sub-epithelial 


CHKONIC  SUPPURATIVE  INFLAMMATION  OF  MIDDLE  EAR.  425 

layer  by  a  mass  of  round  cells,  which  form  a  granulating  surface, 
traversed  by  dilated  vessels.  The  lining  membrane  is  of  a  deep- 
red  or  yellowish-red  colour;  the  general  thickening  and  the 
papillary  excrescences  considerably  reduce  the  size  of  the  tjrm- 
panic  cavity,  a  large  portion  of  which  may  be  filled  up  by  the 
hypertrophied  mucous  membrane.  Important  changes  take  place 
in  the  lymphatic  vessels  situated  in  the  deeper  layers ;  their 
trunks  form  an  anastomosing  network,  and  the  radicles  become 
varicose  and  constricted  at  intervals,  and  present  many  knob- 
like dilatations.  Politzer  also  describes  the  formation  of  cyst- 
like cavities  in  the  proliferated  mucous  membrane :  those  in  the 
deeper  layers  are  to  be  regarded  as  isolated  lymph-spaces ;  while 
the  minute  sacs  in  the  superficial  granulation-layers  are  probably 
due  to  the  cohesion  of  papillary  excrescences,  which  thus  shut 
off  the  little  depressions  contained  between  them.  These  cyst- 
like cavities  are  well  adapted  for  the  retention  of  infective  matters, 
septic  bacteria,  etc.  The  part  played  by  micro-organisms  in  the 
production  of  complications  would  seem  to  be  of  a  very  important 
character;  it  will  be  discussed  at  some  length  in  subsequent 
paragraphs. 

The  changes,  as  above  described,  are  not  uniformly  distributed 
over  the  mucous  membrane  of  the  middle  ear ;  but  different  parts 
are  often  affected  in  different  ways.  Thus  the  formation  of  granu- 
lations in  one  part  may  be  associated  with  the  development  of 
connective  tissue,  or  \vith  atrophy  and  loss  of  substance,  in  other 
portions  of  the  membrane. 

The  Membrana  Tjrmpani  is  almost  always  perforated,  and  some- 
times in  two  or  more  places ;  the  size  and  shape  of  the  openings 
vary  considerably.  In  exceptional  cases,  the  secretion  escapes 
through  fistulous  channels  in  the  bones,  and  the  membrane  may 
then  be  found  intact.  Such  openings  are  usually  found  in  the 
posterior  and  posterior  superior  walls  of  the  meatus,  and  communi- 
cate with  the  mastoid  cells  or  antrum.  A  perforation  may  at  the 
same  time  exist  in  the  tympanic  membrane.  With  regard  to  the 
size  of  the  perforation,  it  is  sometimes  very  small,  although  it  has 
existed  for  years.  In  cases  in  which  the  aural  disease  was  asso- 
ciated with  scarlatina  or  diphtheria,  the  opening  is  usually  large ; 
the  destruction  mav  indeed  have  involved  the  whole  of  the  mem- 
brane,  with  the  exception  of  a  very  narrow  border  next  to  the 
tendinous  ring.     Considerable  alterations  are  often  manifest  in 
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the  remains  of  the  membrane ;  thickening,  opacities,  and  calcareous 
deposits  are  the  most  common  changes.  In  most  cases,  the  mem- 
brane is  drawn  decidedly  inwards;  and  when  the  perforation  is 
central,  its  margin  is  often  closely  applied  to  the  wall  of  the 
labyrinth.  If  the  perforation  has  closed,  its  cicatrix  is  often  ad- 
herent to  the  same  part.  After  a  large  perforation  has  remained 
open  for  a  long  time,  the  lining  of  the  cavity  sometimes  becomes 
deiTuoid  in  character,  owing  to  proliferation  of  epidermis  from  the 
external  meatus. 

The  structures  contained  in  the  tympanic  cavity  are  often 
boimd  together  by  layers  and  fibrils  of  connective  tissue,  ex- 
tending in  various  directions ;  and  sometimes  these  bands  and 
portions  of  the  lining  membrane  become  indurated,  calcified, 
or  even  osseous  in  texture.  The  malleus  mav  be  found  ad- 
hering  to  the  promontory ;  or  a  cicatrix  in  the  membrane  may 
be  connected  with  the  long  process  of  the  incus,  or  with  the 
stapes,  when  the  incus  has  disappeared.  In  another  class 
of  cases,  destruction  of  tissue  is  the  prevailing  feature.  The 
mucous  membrane  is  ulcerated,  and  in  some  places  tlie  bone  is 
either  exposed  or  partially  hidden  by  granulations.  The  roof 
and  inner  wall  of  the  tympanic  cavity  are  the  parts  most  often 
afiected.  Caries  is  another  result,  evidences  of  which  are  fre- 
quently seen  in  the  ossicles  as  well  as  in  the  bony  walls.  Tliis 
process,  which  may  be  confined  to  the  incus  or  to  the  malleus, 
renders  the  suppuration  obstinate.  The  discharge,  loaded  with 
micro-organisms,  trickles  down  to  the  floor  of  the  cavity,  the 
tissues  of  which  are  constantly  exposed  to  reinfection.  The  attic 
of  the  tympanum,  Prussak's  space  (see  page  46)  and  the  anterior 
and  posterior  tympanic  pouches,  are  sometimes  filled  with  puru- 
lent matter,  the  presence  of  which  leads  to  destructive  changes, 
especially  to  perforation  of  Shrapnell's  membrane,  and  to  caries 
or  necrosis  of  the  malleus  and  incus.  Purulent  processes  in  this 
system  of  cavities  (with  perforation  of  Shrapnells  membrane) 
may  either  localise  themselves  and  not  spread,  or  may  involve 
the  entire  cavity.  Even  in  the  latter  case,  the  suppuration  in 
the  middle  ear  may  come  to  an  end,  while  it  continues  almost 
indefinitely  in  the  system  of  cavities  between  the  body  of  the 
malleus,  incus,  and  Shrapnell's  membrane.  Purulent  processes 
may  be  very  obstinate  in  a  space  occupied  by  a  meshwork,  from 
which  stagnating  secretion  cannot  be  thoroughly  removed,  and 
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the  hidden  crevices  of  which  are  ^\ith  difficulty  accessible.  In 
these  cases,  if  the  original  perforation  should  heal,  another 
opening  is  likely  to  form  in  ShrapneU's  membrane.  Chronic 
suppuration  in  the  mastoid  antrum  is  prone  to  occur  simul- 
taneously with  purulent  processes  in  the  upper  tympanic  spaces. 

The  Eustachian  Tube  is  always  more  or  less  affected  in  cases 
of  middle-ear  suppuration.  The  mucous  membrane  is  swollen 
and  covered  with  secretion;  the  glands  are  enlarged  and  their 
excretory  ducts  dilated ;  the  epithelium  may  be  either  thickened 
or  detached.  In  some  cases,  the  process  is  catarrhal  in  type; 
in  others,  decidedly  purulent.  Some  amount  of  constriction  often 
remains  in  the  tube. 

Causes. — Chronic  suppurative  inflammation  of  the  middle 
ear  is  generally  the  result  of  an  acute  attack;  in  some  cases, 
however,  and  notably  in  those  due  to  tuberculosis,  the  disease 
is  chronic  in  type  from  the  commencement.  The  acute  sym- 
ptoms are  apt  to  pass  into  a  chronic  stage  in  cases  of  scarlatina, 
smallpox,  and  measles  ;  and  in  tuberculous  and  syphilitic  patients. 
A  similar  result  may  be  caused  by  improper  treatment,  and  is 
very  liable  to  occur  when  the  upper  tympanic  spaces  are  the 
seat  of  disease.  The  connection  between  scarlatina  and  diphtheria 
and  affections  of  the  middle  ear  is  now  thoroughly  recognised ; 
in  both  these  diseases,  the  throat  is  often  implicated,  and  the 
process  extends  through  the  Eustachian  tube  to  the  aural 
structures.  As  a  general  rule,  it  may  be  stated  that  from  five 
to  six  per  cent,  of  all  diseases  of  the  ears  are  due  to  scarlatina, 
the  frequency  with  which  the  complication  occurs  being  in 
proportion  to  that  of  the  throat-affections  and  their  severity. 
Diphtheria  in  children  is  liable  to  be  followed  by  a  very  severe 
form  of  chronic  purulent  inflammation  of  the  middle  ear. 
There  may  be  little  or  no  pain,  or  any  acute  symptoms,  but 
in  a  few  days  a  discharge  appears  in  the  meatus,  abscesses  form 
around  the  ear,  and  portions  of  the  bone  soon  become  necrotic. 
A  separate  chapter  will  be  devoted  to  the  consideration  of  those 
forms  of  otorrhcea  which  originate  in  diphtheria,  scarlatina, 
tuberculosis,  syphilis,  and  other  constitutional  disorders. 

According  to  v.  Troltsch  and  other  German  writers,  purulent 
collections  are  often  found  in  the  tympana  of  new-bom  children. 
This  appearance  is  due  to  abnormal  metamorphosis  of  the  em- 
bryonic connective   tissue ;   to  the  passage  of  liquor  amnii  into 
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the  tympanum  duiing  futile  attempts  by  the  f'cetuf 
tion;  and  possibly  to  the  entrance  of  matters  from  the  stom 
during  the  act  of  vomiting.     It  must  also  l>e  noticed  th 
vascular  supply  is  more  copious  in  the  ftutus  than  in  the 
In  forty-seven   tempui-al   bonea  taken   from  new-born  childj 
V.  TrOltscli  found  that  the  aural  structures  were  normal  t 
eighteen  preparations;    in  twenty-six  there  were  indications  i 
pumlent  processes  in  the  middle  ear. 

The  complaint  is  moat  common  in  children ;  and  both  seK 
are  equally  liable  to  suffer  from  it :  in  a  majority  of  cases  (58  pet ' 
cent.)  only  one  ear  is  affected,     ilany  of  the  suffeivrs  belong  to 
the  poorer  classes,  who  are  more  exposed  to  cold  and  damp,  and 
to  other  injurious  influences.     Dr.  Burnett  points  out  tliat  among 
the  well-to-do  classes,  girls  form  the  majority  of  young  patients. 
They  are   more  closely  obsei-ved   tliau   boys,  and   thereforo  are 
more  often  placed  under  treatment.      Boys  are  more  liable  t^l 
be  neglected  until   impairment  of  hearing  causes  them  to  1m9 
behind  their  schoolfellows.  fl 

BnbjectiTe  Symptoms. — These  vary  in  different  cases ;  manjS 
patients  ajipear  to  ).ie  almost  free  from  them,  and  complain  onljl 
of  the  discharge.  Tln-re  is  usually  more  or  less  deafness;  boH 
it  is  sometimes  so  slight  as  to  pass  unnoticed,  and  especially  iS 
only  one  ear  be  affected.  In  some  cases,  however,  the  be&rin^| 
is  decidedly  impaired ;  and  this  symptom  may  be  due  eitlier  tu 
obstacles  to  conduction  or  to  changes  in  the  labyrinth.  Iltd 
former  is  the  more  common  cause ;  the  comparative  infi'eqnencgl 
of  labyrinthine  complications  is  a  distinguishing  mark  betwecofl 
chronic  middle-ear  suppuration  and  tlie  adhesive  proceeseiM 
Bone-conduction  is  maintained ;  in  cases  of  unilateral  'lii"nnfJ 
the  tuning-fork  applied  to  the  vertex  is  best  heard  on  the  affecMJH 
side.  Kinue's  test  gives  negative  results.  The  degree  in  wbidfl 
the  hearing  is  impaired  depends  in  some  measure  upon  thfl 
position  of  the  opening  in  the  membrane.  Perforations  in  thfl 
anterior  portion  itre  more  likely  to  impair  the  function  tlu^| 
similar  openings  in  the  posterior  ])ait.  Comparatively  sli^^| 
alterations  may  W  uotice<l  even  with  large  i)erforations  involviniB 
the  posterior  sui)erior  segment,  and  exposing  the  articulatiofl 
between  the  incus  and  stapes.  When  the  cone  of  light  ^M 
destroyed,  the  hearing-power  is  apt  to  be  decidedly  leseeiie^l 
Moat  patients  are  eonaciouB,  from  time  to  time,  of  c 
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variations,  which  depend  upon  the  state   of  the  weather,  the 
condition  of  the  tympanum  and  Eustachian  tube,  and  particu- 
larly upon  the  nature  and  quantity  of  the  secretion.      Warm  and 
dry  weather  tends  to  improve  the  hearing.     A  thick  tenacious 
secretion  has   a   contrary   effect,   inasmuch    as    it    impedes   the 
•  movements  of  the   ossicles.      Sometimes   the    exudation    is    so 
^c&nty  that  otorrhoea  cannot  be  said  to  exist  ;    in  these  cases 
^^'T^  often  form  and   emit   a   very   disagreeable   odour.     The 
hearing-power   is   not   uniformly   affected    by    the   cessation   of 
suppuration  ;    in   many  cases   the   deafness   increases   with  the 
subsidence  of  the  process,  and  is  lessened  when  the  discharge 
ftgain  becomes  free.     The  change  for  the  better  is  probably  due 
to  the  relaxation  of  the  connective  tis.sue,  and  to  the  increased 
mobility  of  the  ossicles  under  the  influence  of  the  liquid  secretion. 
If  the  fenestrsB  are  blocked  up  by  the   hypertrophied   mucous 
membrane,  and  the  base  of  the  stapes  is  fixed,  cessation  of  the 
discharge  is  not  likely  to  be  followed  by  any  improvement  of 
function. 

Sabjectiye  SenaationB,  noises  of  various  kinds,  are  seldom  very 
troublesome,  and  in  many  cases  are  altogether  absent.  Some 
patients  are  subject  to  occasional  attacks,  which  depend  upon  the 
condition  of  the  Eustachian  tube  and  tympanic  mucous  mem- 
brane. Tinnitus  is  likely  to  be  troublesome  when  the  labyrinth 
ia  involved,  and  when  there  is  ankylosis  of  the  articulations 
between  the  ossicles.  Giddiness  is  an  occasional  symptom  ;  it 
may  result  from  increased  pressure  in  the  lab^Tinth,  or  from 
extension  of  the  hyperaemia  of  the  tympanic  vessels  through  the 
petro-squamous  fissure  to  the  meninges.  Suppuration  in  the 
attic  is  especially  liable  to  cause  giddiness.  An  attack  is  some- 
times produced  by  stooping,  and  by  suddenly  rising  up  from 
the  recumbent  position;  syringing  the  ear  with  cold  water,  and 
with  too  great  an  amount  of  force,  is  likely  to  have  a  similar 
effect. 

Pain  is  by  no  means  a  constant  or  prominent  symptom  in 
chronic  middle-ear  suppuration;  usually  patients  complain  only 
of  uncomfortable  sensations  on  the  affected  side  of  the  head. 
The  supervention  of  an  acute  attack  will  be  accompanied  by 
severe  pain,  which  lasts  until  the  parts  have  returned  to  their 
former  condition.  Occlusion  of  the  perforation,  preventing  the 
escape  of  the  discharge,  is  a  common  cause  of  the  return  of  pain. 
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Carious  processes  in  the  walls  of  the  cavity  may  give  rise  to 
severe  boring  pain,  extending  over  the  side  and  back  of  the  head. 
The  sudden  occurrence  of  severe  pain  renders  a  careful  examina- 
tion very  necessary^ ;  and  persistent  headache  on  the  affected  side 
may  be  indicative  of  intracranial  complications. 

Various  Evidences  of  Nervous  Disorder  are  occasionally  wit- 
nessed. Sometimes  taste  is  impaired  or  even  lost  on  the  affected 
side,  and  diminution  of  tactile  sensation  in  the  tongue  has  also 
been  noticed.  Facial  paralysis  is  another  symptom  of  this 
character,  and  is  most  often  due  to  carious  processes  involving 
the  aqueduct  of  Fallopius,  though  it  may  be  caused  by  pressure 
of  exudation  in  the  canal.  Urbantschitsch  mentions  impairment 
of  vision  and  nystagmus  as  occasionally  due  to  the  condition  of 
the  tympanum.  In  one  case,  recorded  by  Schwabach,*  pressm^e 
upon  the  wall  of  the  tympanum  caused  nystagmus,  with  move- 
ments towards  the  affected  side.  Psychical  disorders  of  various 
kinds  and  epileptiform  convulsions  are  sometimes  due  to  chronic 
middle-ear  suppuration ;  and  an  obstinate  cough  and  frequent 
paroxysms  of  sneezing  have  been  observed  to  accompany  a 
chronic  discharge  from  the  ear. 

Objective  Symptoms. — On  examining  the  meatus,  it  is  generally 
seen  to  contain  inspissated  or  fluid  pus,  and  the  walls  of  the  canal 
are  swollen  and  inflamed.  When  the  discharge  is  only  slight, 
the  secretion  may  be  confined  to  the  deep  part  of  the  meatus 
or  to  the  tympanum.  The  quality,  as  well  as  the  amount  of  the 
discharge,  varies  considerably  in  different  cases  and  at  different 
times  in  the  same  case.  Sometimes  the  secretion  is  thick  and 
scanty,  and  only  a  few  drops  are  discharged  in  the  course  of 
twenty-four  hours;  or  perhaps  it  becomes  dry  in  the  meatus  and 
forms  crusts.  In  other  cases  the  discharge  is  watery  and  pro- 
fuse, or  even  so  abundant  as  to  trickle  almost  continuouslv  from 
the  ear.  In  a  case  recorded  by  Itard,  200  grammes  (about  seven 
ounces)  of  fluid  were  discharged  in  seven  days.  Abundant 
secretion  is  the  rule  in  cases  associated  with  scarlatina  and 
diphtheria,  and  when  the  tympanum  is  decidedly  granular  or  the 
temporal  bone  has  become  carious  with  subsequent  formation 
of  abscesses.  The  discharge  often  contains  crumb-like  masses  of 
inspissated  pus  and  of  epithelial  cells.  Variations  in  the  quality 
of  the  secretion  are  very  numerous ;  thus  the  discharge  is  some- 

•  DcuUche  Zeitung  f,prakt.  Heilk,  1878, 1. 
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times  purulent,  sometimes  muco-pumlent  or  serous  and  tinged 
with  blood.  Less  frequently  it  is  viscid,  resembling  a  solution 
of  gum.  Stiff,  tenacious  crusts  are  then  apt  to  form  and  to 
irritate  the  walls  of  the  canal.  The  colour  likewise  varies ;  it 
depends  upon  the  relative  proportions  of  pus,  mucus,  serum, 
blood,  debris,  and  micro-organisms;  it  may  be  pure  yellow, 
greenish-yellow,  reddish,  or  brown ;  it  is  sometimes  decidedly 
blackish.  In  rare  cases,  the  discharge  is  blue  or  bluish-green  in 
colour.  Pus  of  this  character  is  sometimes  noticed  covering 
granulating  sores  on  various  parts  of  the  body.  The  colouring 
matter  is  contained  in  the  serum  and  not  in  the  albumen ;  it  is 
due  to  micrococci,  containing  a  blue  material  called  "  pyocyanin." 
These  organisms  (if.  pyocyaneus)  require  for  their  development 
a  temperature  equal  to  that  of  the  body  and  the  presence  of 
albumen ;  they  are  not  found  when  the  discharge  is  profuse.  If 
a  drop  of  this  blue  pus  be  placed  in  the  meatus  of  a  patient 
suffering  from  ordinary  otorrhoea,  the  discharge,  in  a  few  days, 
will  become  similarly  coloure<l.  The  organism  is  quite  innocuous, 
and  its  presence  does  not  interfere  with  the  course  of  the  healing 
process.     Cholesteatoma  will  be  subsequently  described. 

A  highly  disagreeable  odour  is  another  common  feature  of 
the  discharge  in  cases  of  chronic  middle-ear  suppuration.  The 
odour  varies  in  character;  sometimes  it  is  described  as  "faint" 
or  "sickly,"  sometimes  as  pungent  and  resembling  decaying 
cheese.  Mention  has  been  already  made  (see  page  404)  of 
the  various  kinds  of  micro-organisms  found  in  the  middle  ear 
in  cases  of  suppurative  disease.  In  100  patients  suffering  from 
this  disorder,  and  examined  by  Dr.  Rohrer,*  the  discharge  was 
more  or  less  foetid  in  sixty-nine  cases,  and  contained  many  forms 
of  micro-organisms.  In  317  examinations,  micrococci  were  found 
in  130  and  bacilli  in  177  specimens.  In  sixty  patients  the 
symptoms  were  of  a  chronic  character,  and  bacilli  proved  to  be 
more  common  than  micrococci  in  the  discharge  (154  :  121).  In 
the  nine  acute  foetid  cases,  bacilli  were  found  in  still  greater 
proportions  (23  :  9) ;  in  the  cases  (31)  with  non-foetid  discharge, 
micrococci  alone  were  discoverable.  The  investigations  showed 
that  the  odour  of  the  discharge  in  foetid  otorrhoea  was  due  to 
forms  of  putrefactive   bacilli.     The   absence   of  bacilli  from  the 

*  Zur  Morphologie  der  Baeterien  des   Ohres  und  des  Ndsen-Baohenraumejt, 
Zurich,  1889. 
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non-foetid  discharges  is  a  point  of  considerable  interest.  It  must 
be  remembered  that  an  offensive  odour  does  not  necessarily 
indicate  caries  of  the  osseous  walls,  as  was  formerly  supposed. 
In  some  cases  the  discharge  acts  as  an  irritant  to  the  meatus,  and 
causes  circumscribed  or  diffuse  inflammation,  or  even  leads  to 
ulceration;  the  floor  of  the  meatus  is  the  part  most  liable  to  be 
thus  affected.  In  long-standing  cases,  the  canal  may  be  con- 
siderably reduced  in  size,  owing  to  the  swelling  of  the  soft  parts, 
and  to  chronic  periostitis.  Eczema  of  the  auricle  is  another 
somewhat  frequent  accompaniment  of  middle-ear  suppuration. 
The  eczematous  secretion  contains  various  forms  of  bacilli  and 
micrococci. 

The  Condition  of  the  Membrana  Tympani  is  the  next  subject  for 
investigation.  As  a  preliminary  step  it  is  often  necessary  to 
cleanse  the  meatus,  either  by  means  of  the  syringe  or  with 
cotton-wool.  Dark  crusts  sometimes  adhere  to  the  tympanic 
membrane  and  adjacent  parts  of  the  canal,  and  are  difiicult  to 
remove.  When  the  discharge  is  scanty,  little,  if  any,  may  escape 
into  the  meatus;  it  adheres  to  the  edges  of  the  perforation, 
and  a  small  opening  may  be  thus  entirely  occluded. 

The  appearances  presented  by  the  tympanic  membrane  exhibit 
great  variations.  In  all  but  exceptional  cases,  an  aperture  exists 
in  this  structure,  so  that  the  meatus  communicates  with  the 
middle  ear.  The  opening  may  be  situated  in  almost  any  portion 
of  the  membrane,  but  the  anterior  inferior  quadrant  is  the  most 
common  site.  Next  to  this  comes  the  posterior  inferior  quadrant, 
and  in  many  cases  both  these  quadrants  are  involved.  In  53  per 
cent,  of  all  cases,  the  perforation  is  either  confined  to  or  involves 
the  anterior  inferior  quadrant.  When  both  sides  are  affected,  the 
perforation  is  often  found  in  the  same  part  of  each  membrane,  and 
its  shape  is  often  similar  on  each  side.  Perforation  of  ShrapnelFs 
membrane  takes  place,  according  to  Bezold,*  in  1*2  per  cent,  of  all 
cases.  This  author  has  paid  especial  attention  to  these  perfora- 
tions, and  while  noticing  that  they  do  not  occur  in  the  course  of 
acute  middle  ear  suppuration,  he  attributes  them  to  co-existing 
or  preceding  affections  of  the  Eustachian  tubes.  He  thinks  that 
rupture  of  Shrapnell's  membrane  occurs  suddenly,  as  a  result 
perhaps  of  sneezing,  and  that  the  margins  soon  become  adherent 
to  adjacent  parts,  thus  constituting  a  permanent  opening.     De- 

*  Uebersohau  iiber  den  gegentcartigen  Stund  der  Okrenheilkunde,  1895,  8. 116. 
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stniction  of  the  ossicles  and  the  formation  of  cholesteatoma  are 
frequent  results  m  such  cases. 

The  Size  of  a  Perforation  is  also  liable  to  great  variations.  In 
some  cases,  the  aperture  is  no  larger  than  a  small  pin-hole;  in 
others,  the  gap  involves  almost  the  whole  of  the  membrane,  and 
any  degree  of  size  may  exist  between  these  extremes.  As  already 
stated,  the  greatest  destruction  results  from  scarlatina  and  diph- 
theria, and  from  the  effects  of  tubercular  ulceration  of  the  lining 
membrane  of  the  tympanum.  A  narrow  border  generally  remains 
at  the  circumference,  and  a  similar  strip  is  usually  connected  with 
the  handle  of  the  malleus.  In  very  severe  cases,  Shrapnell's  mem- 
brane is  also  involved,  and  the  upper  border  of  the  tympanic  ring, 
with  the  adjacent  portion  of  the  osseous  meatus,  is  the  seat  of 
caries.  A  small  opening  is  sometimes  noticed  to  increase  in  size 
during  the  continuance  of  inflammation ;  and  variations  in 
measurement,  due  to  increase  or  diminution  of  swelling,  are  not 
infrequent.  Illustrations  of  various  forms  of  perforation  will  be 
found  in  the  next  chapter. 

The  Form  of  a  Perforation  is  in  most  cases  roundish — that  is, 
comparatively  circular,  oval,  or  elliptical.  When  the  opening  is 
large  and  involves  the  lower  half  of  the  membrane,  the  projection 
of  the  handle  of  the  malleus  may  give  it  a  renifonn  shape.  In 
large  perforations,  with  almost  total  destruction  of  the  membrane, 
only  a  wedge-like  piece  may  remain  over  the  same  process  of  bone> 
•causing  the  opening  to  appear  somewhat  V-shaped  above.  In 
rare  instances,  the  opening  is  funnel-shaped,  with  the  wider 
■end  directed  towards  the  tympanum.  Another  form  of  opening 
is  a  canal  running  obliquely  through  the  layers  of  the  membrane ; 
And  sometimes  the  coats  are  unequally  destroyed,  so  that  for 
some  distance  round  the  opening  the  membrane  has  an  uneven 
appearance.  Angular  and  slit-like  perforations  are  somewhat 
rare ;  but  when  the  membrane  is  the  seat  of  chalky  deposits, 
a  cleft  is  sometimes  noticed  at  the  margin  of  the  calcified 
portion.  Occasionally  a  minute  orifice  is  found  at  the  apex  of 
a  prominent  part  of  the  membrane,  and  when  this  peculiarity 
cccurs,  the  suppurative  process  is  apt  to  be  of  a  very  obstinate 

character. 

In  most  cases,  only  one  opening  exists  in  the  tympanic  mem- 
brane ;  but  there  are  sometimes  two  or  even  more,  and  when  this 
is  the  case,  the  openings  vary  in  size.     Perforations  sufliciently 
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numerous  to  give  the  membrane  a  sieve-like  appearance  are 
sometimes  found  in  cases  of  tuberculosis,  scarlatina,  diphtheria, 
and  pyaBmia. 

The  Appearances  presented  by  the  remains  of  the  membrane 
vary  considei^ably  in  different  cases  and  in  different  stages  of 
the  same  case.  While  the  discharge  continues,  the  membrane 
is  more  or  less  swollen  and  reddish,  or  decidedly  greyish  in 
tint,  owing  to  accumulation  of  epithelium  on  its  surface.  After 
removal  of  these  shreds,  the  ap])earance  of  the  membrane  may 
be  either  comparatively  normal  or  changed  in  various  ways,  e.g,, 
opaque,  yellowish-red  or  deep-red  in  colour.  Calcareous  deposits 
cause  greyish  or  whitish  spots,  between  which  a  reddish  hue 
may  predominate.  The  surface  may  be  either  smooth  or  uneven, 
and  covered  in  places  with  granulations.  These  latter  frequently 
encircle  the  perforation  and  occupy  its  margin ;  they  are  likewise 
apt  to  oc<;ur  near  the  periphery  of  tlie  membrane.  Tlie  margin  of 
the  perforation  varies  in  appearance,  and  is  notably  influenced 
by  the  condition  of  the  discharge.  It  is  often  covered  up  by 
secretion,  and  appears  as  a  red  line  when  this  is  removed.  It 
is  sometimes  free  and  sometimes  in  contact  with  the  inner  wall 
of  the  tympanum,  being  either  closely  adherent  or  connected  by 
membranous  bands.  In  later  stages,  the  margin  may  be  covered 
with  calcareous  deposit ;  the  occurrence  of  granulations  has  been 
already  referred  to. 

Some  portion  of  the  handle  of  the  malleus  is  often  connected 
with  the  remains  of  the  membrane,  and  its  position  is  considerably 
modified  when  the  perforation  is  large.  In  such  cases,  the  tensor 
tympani,  no  longer  opposed  by  the  tympanic  membrane,  draws 
inwards  tlie  remains  of  that  structure,  together  with  the  handle  of 
the  malleus,  which  may  indeed  be  placed  above  the  upper  portion 
of  the  periphery,  so  as  not  to  be  visible  from  the  meatus.  If,  on 
the  other  hand,  in  a  case  of  almost  total  destruction  of  the  mem- 
brane, the  handle  of  the  malleus  be  in  a  comparatively  normal 
position^  there  is  either  a  pathological  change  in  the  tensor 
tympani  or  some  abnormal  obstacle  to  the  action  of  the  muscle. 
Obstacles  of  this  character  are  caused  by  ankylosis  or  rigidity  of 
the  malleo-incudal  articulation,  by  immobility  of  the  remains  of  i 
the  membrane  with  calcification  or  hypertrophy  of  its  tissue,  and 
by  tension  of  the  anterior  ligament  of  the  malleus,  which  antago- 
nises  tlie  tensor  tympani   muscle.      Partial   destruction   of  the 
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handle  of  the  malleus,  extending  up  to  the  short  process,  is  not 
uncommon,  and  sometimes  the  long  process  of  the  incus  and  its 
articulation  with  the  stapes  are  exposed  to  view. 

The  Mucous  Membrane  of  the  Tympanum,  as  seen  through  a 
large  opening,  varies  in  appearance  with  the  stage  of  the  disease. 
At  first  it  is  red  and  swollen,  and  more  or  less  covered  with 
exudation.  If  the  swelling  be  inconsiderable,  various  parts  of 
the  inner  wall  may  be  more  or  less  clearly  distinguished ;  under 
opposite  conditions,  all  that  can  be  seen  is  a  reddish  mass,  either 
smooth  or  covered  with  granulations  or  polypoid  gro^vths.  Such 
excrescences  sometimes  project  through  the  opening  in  the  mem- 
brane. After  the  inflammation  has  subsided,  the  lining  of  the 
tympanum  becomes  either  yellowish-red  or  yellowish-white;  it 
may  undergo  atrophy  and  resemble  cicatricial  tissue.  Calcareous 
deposits  are  not  uncommon  appearances.  Masses  of  inspissated 
secretion  and  detached  epithelium  often  project  below  the  upper 
bonier  of  a  large  perforation. 

Various  Portions  of  the  Inner  Wall  of  the  tympanum  and  of 
the  structures  contained  in  the  cavity  can  sometimes  be  dis* 
tinguished  through  the  opening  in  the  membrane.  In  cases  of 
large  and  central  perforations,  the  promontory,  wdth  numerous 
vessels  on  its  surface,  the  vertical  limb  of  the  incus  and  the 
depression  of  the  fenestra  rotunda,  are  more  or  less  distinctly 
seen.  When  the  oi)ening  involves  the  posterior  superior  quad- 
rant, in  addition  to  the  limb  of  the  incus,  portions  of  the  stapes, 
and  sometimes  the  tendon  of  the  stapedius  muscle,  may  come  into 
Wew.  When  the  lower  half  of  the  membrane  is  absent,  the  cells 
in  the  floor  of  the  tympanic  cavity  may  become  exposed,  while 
anteriorly,  the  oi>ening  into  the  osseous  portion  of  the  Eustachian 
tube  will  appear  as  a  dark  depression. 

Perforations  of  Shrapnell's  Membrane  have  been  already  noticed 
(see  page  432) ;  some  of  their  peculiarities  require  a  more  minut^i 
description.  They  are  usually  indicative  of  chronic  suppuration, 
and  are  especially  frequent  when  the  attic  of  the  tympanum  is 
the  seat  of  the  morbid  process.  Even  in  cases  in  which  a  perfora- 
tion is  formed  in  the  lower  part  of  the  membrane,  the  suppuration 
may  exist,  principally  or  exclusively,  in  the  spaces  near  the  roof 
of  the  cavity ;  the  opening  is  caused  by  the  secretions  which  jmss 
dowTiwards.  These  spaces  may,  however,  be  subsequently  cut  off 
from  the  rest  of  the  tympanum  by  membranous  adhesions,  in 
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wliicli   case   a    second    perforation    ie    likely   to    lit-    forniwl 
Shrapiiell's  membrane,  while  the  lower  opening  beromea  closec 

Perforations    in    Shrapnell's   membrane    may   occur 
anterior,  posterior,  or  central  portion.     When  in  front  thev  arel 
generally   connected   with   disease   of   the   naso-pharynx ;    those 
in  the   posterior   part   are   usually  associated   with   sHjipuration 
in  the  mastoid  cells;   while  central   perforations  are   most  fre-_ 
quently  due  to  affections  of  the  external  meatus  (Bui-m-ft).     Thei 
last   are    more    amenable    to    treatment    than    the    fintt-nor 
posterior  perforations.     The  discharge   is   generally   veiy   ^Hghttl 
but  is  liable  to  inci-ease  in  quantity  when  suppuration  cooxista  1 
in  the  mastoid  process.     Under  other  circumstance:^,  the-  meatus  J 
may  be  almost  free  from  secretion ;  perhaps  a  slight  film  covenJ 
the  perforation,  which  is  not  distinctly  visible  till  the  jwrt  hai 
been  cleansed    by   the   syringe  or  cotton-wool.     If  the   oiwnind 
be  comparatively  large,  and  not  occluded  by  granulations,  morel 
or  less  of  the  malleus  and   of  the  body  of  the  incus   may  bej 
Tiaible  through  it.     As  a  general  I'ule,  in  the  absence  of  ti«At<.J 
ment,  the  process  of  destruction  extends  to  tiie  oaaeous  l)oui 
above,  so  as  to  expose  more  and  more  of  the  superior  and  iiosteriofH 
middle-ear  spaces,  while  the  malleus  and  incus  and  the  npiierfl 
j>art  of  the  tympanic  membrane  likewise  perish.     In  a  subs^l 
quent  stage,  the   lining  of  the  spaces  becomes  to  a    greater  OT'I 
less   extent    epidermoid    in    character  ;    and    the    formation    offl 
layers  may  go  on  lapidly,  so  as  to  i)roduce  the  condition  knowi 
as  cholewtentoma. 

Bnpparative  Froceisei  in  the  Attic  aix-  diaracterised  by  [mculiftr  ] 
obstinacy,  due,  in  gi-eat  measui-e,  to  the  anatomical  conditions 
of  the  part  (see  page  31).  The  passage  communicating  witjj  the 
tympanum  is  often  very  narrow,  and  the  escape  of  secretion 
readily  becomes  impeded.  The  fluid  jvortion  may  trickle  dowr 
wards,  but  inspissated  mattei-s  remain  behind,  and  the  morbid 
processes  are  thereby  prolonged.  Caries  of  the  adjacent  {wrtioni 
of  the  ossicles  and  bony  wall  is  often  su))eradded ;  granulationifl 
then  form,  and  sometimes  project  through  the  perforation  uitQ 
the  meatus.  Disease  of  the  bones  and  the  developniMit  > 
granulations  aggravate  the  suppurative  pi-ocesses;  and  it' the  r 
of  tlie  tympanum  be  involved,  intrsrcranial  complications  i 
likely  to  ensue.  The  destruction  is  sometimes  very  conaiderabls  j 
the  greater  part  of  the  malleus  and  incus  disappears,  a  large  (| 
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is  made  in  the  bone  above,  and  the  process  may  likewise  extend 
to  the  remainder  of  the  membrane. 

Masses  of  inspissated  secretion  and  debris  are  apt  to  accumu- 
late in  these  cases,  and  their  volume  is  increased  by  detached 
epidennic  cells.  These  latter  are  derived  from  the  epidermis  of 
the  external  meatus,  which  often  prolongs  itself,  through  a  per- 
foration, into  the  tympanum.  It  may,  indeed,  extend  into  the 
mastoid  cells.  These  masses  of  epidermic  cells  are  most  abundant 
where  the  mucous  membrane  has  been  destroyed ;  they  constitute 
the  growths  termed  "  cholesteatoma,"  a  description  of  which  will 
be  found  in  a  subsequent  chapter.  Their  development  in  the 
attic  and  in  the  tj-mpanum  generally  tends  to  fill  up  these  spaces, 
and  fresh  inflammation  may  ensue  as  a  result  of  the  pressure. 
If  purulent  secretion  take  place,  the  epidermic  masses  may 
become  softened  and  detached;  but  if  they  remain  long  in  the 
cavities,  their  increasing  size  causes  atrophy  of  any  remnant  of 
mucous  membrane  and  of  the  osseous  walls.  When  comparatively 
dry,  these  masses  are  found  to  consist  of  a  thin  shell  of  epidermis 
enveloping  a  nucleus  of  inspissated  pus  and  debris.  They  can 
often  be  extracted  from  openings  in  the  attic,  and  from  fistulous 
channels  in  the  mastoid  process.  They  rapidly  swell  when  placed 
in  water. 

Tlie  occurrence  of  suppuration  in  the  attic,  confined  to  the 
divisions  situated  close  to  the  perfomtion  in  Shrapnell's  mem- 
brane, has  been  explained  in  various  ways.  The  view  that  the 
process  is  of  primary  origin  is  opposed  by  some  on  the  ground 
that  the  action  of  micro-organisms  passing  through  the  Eustachian 
tube  could  scarceh'  be  confined  to  these  spaces,  while  the  lower 
portion  of  the  tympanum  remained  unaffected.  Prof.  Walb* 
thinks  that  there  are  two  ways  of  accounting  for  suppuration 
in  these  spaces.  In  the  first  place,  during  middle-ear  sup- 
puration, when  the  Eustachian  tube  is  closed  and  the  tympanic 
membrane  is  drawn  inwards,  the  exudation  may  force  its  way 
through  ShrapnelFs  membrane.  As  already  mentioned,  Bezold 
thinks  that  occlusion  of  the  tube  and  drawing-in  of  the  tympanic 
membrane  are  sufficient  per  se  to  cause  a  rent  in  Shrapnell's 
membrane,  and  that  through  such  an  opening  the  epidermis  of 
the  external  meatus  may  extend  itself  into  the  attic.      This  latter 

•  Schwartze,  Ilandbiwh  der  OhrenheilJtnnde^  Bd.  11.  S.  268. 
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process,  liowever,  cannot  take  place  until  tlie  epitlielial  coverin 
of  the  space  has  been  destroyed. 

Suppuration  confined  to  the  attic  may  oiiginate  in  anotbi 
way,  viz..  by  the  passage  of  infective  materials  from  si]ppuratifl{ 
processes  in  the  external  nieatuB  througli  a  minute  oiiening  i 
)ShrBpneII's  membrane.  Such  openings  are  sometimes  congenita 
but  they  are  by  no  means  invariably  present,  and  are  not  to  1 
regarded  as  normal.  Schwartze  believes  tJiat  middle-ear  i 
mation  is  sometimes  due  to  the  passage  of  water  through  sud 
an  opening  during  bathing.  Mr.  Field*  is  of  opinion  that  ( 
sharp  attack  of  inflammation  of  the  tjnitpaiiic  membrane  and 
consequent  jterforation  are  sometimes  due  to  sea-balhing; 
further,  that  the  micro-organisms  contained  in  the  wat#r.  ■ 
contamiiiate<l  by  sewage,  are  the  excitants  of  the  tympanic  leeiooi 
Be  this  as  it  may,  there  is  no  doubt  lliat  inflammatory  ; 
in  the  external  meatus  may  lead  to  pai-tial  destruction  of  Slirap^ 
nell's  nieiubi-ane.  At  the  commeucenieut,  the  disease  in  the  atdi 
may  be  confined  to  the  immediate  neighbourhood  of  the  ] 
foration ;  in  anotlier  class  of  cases,  the  upjier  margin  of  I 
osseous  bomidarj'  may  he  already  carious,  while  the  ossicles  i 
still  intact. 

CKronic  suppuration  in  the  attic  often  runs  its  course  in  tlu 
absence  of  any  disease  in  other  portions  of  llie  tympanum, 
the  affected  sjiacea  ai-e  completely  separated  by  adhesions, 
perforation  sound  is  heard  when  air  is  injected  through 
Eustachian  tube,  for  the  current  will  be  prevented  from  reat 
ing  the  ojtening  in  the  membrane.  If,  however,  the  jierforatio] 
be  large  and  the  lower  part  of  the  membrane  be  involved,  t 
eouiid  will  be  heard  on  injecting  air. 

Caries  of  the  ossicles  is  a  not  infrequent  complication  of  sun 
purative  disease  within  the  attic,  and  when  this  latter  jmrt.  in  aim 
affected,  the  head  of  the  malleus  is  most  often  involved.  Bni( 
when  the  perforation  is  larger  and  extends  to  the  lower  portion  " 
of  the  membrane,  the  conlinnnnce  of  suppuration  is  probablv 
due  to  extension  of  the  caries  to  the  descending  crus  of  the 
incus.  With  a  still  longer  continuance  of  suppuration,  the  bodvi 
of  the  incus  is  likely  to  become  carious. 

When    a    {lerforation    exists    in    Shrapnell's    membrane. 

•  IHtcain  i<f  tit  Ear.  fifth  Kililiuu,  p.  SST. 
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appearance  of  the  lower  portion  is  generally  changed.  It  loses 
it«  polish  and  becomes  dull  and  dry.  This  change  is  probably 
due  to  destruction  of  the  vessels  of  the  tympanic  membrane,  which 
in  the  normal  state  are  found  where  the  tissue  of  Shrapnell's 
membrane  and  of  the  osseous  margin  has  been  destroyed.  The 
membrane  is  also  generally  much  drawn  in. 

Suppuration  in  the  attic,  with  a  perforation  either  above  the 
short  process  or  causing  more  extensive  destruction,  may  in 
certain  cases  heal  up  and  a  cicatrix  may  form;  but  this  result 
is  very  uncommon.  The  defect  is  usually  permanent ;  more  or 
less  of  the  attic  is  exposed  to  view,  no  mucous  lining  is  visible, 
its  place  being  taken  by  a  smooth,  shining,  pale-yellow  membrane, 
almost  dry  and  coated  with  epidermis.  It  very  rarely  happens 
that  Shrapnell's  membrane  is  entirely  destroyed,  but  when  such 
is  the  case,  the  neck  and  head  of  the  malleus,  the  articulation 
with  the  incus,  and  a  portion  of  the  latter  bone  come  into  view. 
The  roof  of  the  tympanum,  and  posteriorly  the  beginning  of 
the  mastoid  antrum  are  also  visible. 

The  importance  of  chronic  suppuration  in  the  upper  tympanic 
spaces  is  largely  due  to  the  dangers  attendant  upon  the  con- 
tinuance of  the  process,  which  may  extend  not  only  to  the  mastoid 
cells  but  also  to  the  membranes  and  brain.  A  very  thin  layer  of 
bone  separates  these  spaces  from  the  latter  structures,  and  cerebral 
abscess  is  a  not  infrequent  complication  of  suppurative  pro- 
cesses in  the  attic  and  Prussak's  space,  while  the  mastoid  process 
may  remain  free. 

The  Course  and  Results  of  chronic  middle-ear  suppuration 
exhibit  many  and  great  varieties  in  diflferent  cases.  Not  in- 
frequently the  suppuration  ceases,  the  appearances  of  inflammation 
pass  away,  and  the  perforation  either  remains  open  or  is  closed 
by  a  cicatrix.  Such  closure  may  take  place  soon  after  suppura- 
tion has  ceased,  or  not  until  many  months  have  elapsed.  The 
hearing-power  may  be  either  completely  restored,  or  remain 
impaired  in  various  degrees.  When  the  opening  is  persistent, 
exacerbations  of  the  process  in  the  tympanum  are  very  prone  to 
occur,  as  a  result  of  exposure  to  cold,  recurrent  catarrh  of  the 
naso-pharynx,  the  passage  of  foreign  matters  and  even  of  cold 
water  through  the  perforation,  etc. 

The  course  of  the  complaint  is  influenced  by  the  general  con- 
dition  of   the   patient,    the   existence   of    complications   in    the 
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meatus,  mastoid  process,  and  osseous  walls  of  the  tympanum, 
and  the  state  of  the  nose  and  naso-pharyux.  The  course  is  also 
decidedly  affected  by  the  nature  of  the  constitutional  disorders 
(elg,,  tuljerculosis,  scarlet  fever,  and  diphtheria)  with  which 
middle-ear  suppuration  is  often  associated. 

The  course  of  the  complaint  is  generally  tedious  when  the 
tympanic  cavity  is  occupied  by  granulations  or  polypoid  growths, 
when  the  walls  or  ossicles  are  the  seat  of  caries  or  necrosis,  and 
when  abscesses  form  in  the  neighbourhood  of  the  ear.  Purulent 
exudation  may  find  its  way  through  the  petro-mastoid  and 
sc^uamo-mastoid  sutures,  and  pass  between  the  cartilaginous  and 
osseous  ])ortions  of  the  meatus  and  through  the  fissures  of  San- 
torini  towaixis  the  parotid  gland.  Pharyngeal  abscesses  are  rai^e 
complications;  they  result  from  suppm*ation  in  the  Eustachian 
tube.  The  cartilaginous  portion  is  loosened  from  its  connection 
>\'ith  the  osseous  part,  and  the  pus  either  burrows  between  the 
structures  at  the  back  of  the  naso-pharynx,  or  passes  into  the 
tissues  of  the  soft  palate.  In  ver}'  severe  cases,  the  two  portions 
of  the  tube  are  completely  separated,  and  the  pus  is  infiltrated 
into  the  side  of  the  neck  as  well  as  between  the  structui*es  of  the 
pharynx.  In  children,  pus  from  the  tjTiipanum  may  find  its  way 
through  the  Glaserian  fissure  to  the  parotid  gland  and  adjacent 
structures. 

Another  serious  cause  of  complications,  tending  to  lengthen 
the  duration  of  the  disease,  consists  in  the  formation  of  adhesions 
between  the  membrane  and  various  structures  of  the  tympanic 
cavity.  The  parts  may  be  closely  applied  to  each  other,  or  may 
be  connected  by  bands  or  fibrils  of  false  membrane.  Moi-e 
or  less  impainnent  of  hearing  is  the  necessary  result,  and 
the  cavity  is  liable  to  be  divided  into  separate  spaces,  difficult  of 
access,  and  in  wliich  suppuration  may  be  prolonged  for  indefinite 
periods. 

Com])lications  threatening  the  life  of  the  patient  may  arise  in 
the  course  of  chronic  middle-ear  suppuration.  They  result  either 
from  extension  of  morbid  processes  to  the  contents  of  the  cranium^ 
or  from  the  constitutional  effects  of  the  local  disease.  Extensive 
caries  of  the  walls  of  the  tympaimm  is  by  no  means  necessary  for 
their  development ;  they  may  rapidly  sui)er\'ene  upon  conditions 
regarded  as  comparatively  mild  and  unimportant.  They  will  be 
fully  described  in  a  subsequent  chapter,  > 
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IKagnods. — ^The  existence  of  chronic  suppurative  infiamma* 
tion  of  the  tympanum  can  generally  be  ascertained  without  any 
difficulty.  There  is,  in  the  first  place,  a  chronic  purulent 
discharge  from  the  ear;  and  secondly,  a  perforation  in  the 
membrane.  The  discharge  may,  however,  liave  ceased,  in  which 
case  a  perforation  or  a  cicatrix  may  be  the  only  sign  of  the 
previous  condition. 

The   diagnosis    of  a    perforation    is    effected  (I)  by    direct 

inspection;     (2)   indirectly,    by     inflation    of   the    middle    ear; 

by   injection    of   fluids   through   the   Eustachian   tube ;   by   the 

passage  of  water  into  the  naso-pharjnix  after  injection  into  the 

meatus. 

(1)  The  appearance  of  a  perforation,  as  seen  from  the  meatus, 

has  been  fully  described  (see  page  432).  If  the  membrane  be 
drawn  inwards  and  in  contact  with  the  wall  of  the  tympanum, 
it  may  be  necessarj-  to  force  it  outwai-ds  in  order  to  detect  the 
opening.  To  effect  this  purpose,  air  may  be  injected  into  the 
tjTnpanum  through  the  Eustacliian  catheter,  or  Siegle's  speculum 
may  be  used  to  rarefv  the  air  in  the  meatus.  Inflation  of  the 
cavity  serves  also  to  distinguish  cases  of  total  destruction  of  the 
membrane  from  instances  in  which  relaxation  of  its  tissue  allows 
it  to  be  drawn  inwards  and  closely  applied  to  the  inner  wall, 
so  that  the  mucous  lining  becomes  clearly  visible.  Yery  small, 
slit-like  perforations  are  apt  to  be  overlooked  on  inspection ; 
they  will,  however,  be  detected  on  inflating  the  tympanum.  In- 
spection alone  may  also  be  insufficient  to  detect  a  perforation 
situated  near  the  i^eripher}*,  in  the  anterior  and  inferior  portion, 
as  there  is  often  a  bulging  out  of  the  external  auditor}-  canal 
in  this  position.  It  is  just  necessaiy  to  mention  that  minute 
deposits  of  blackish  cerumen  or  of  epithelial  debris  on  the  mem- 
brane, and  dark  atrophic  spots  and  cicatrices,  may  present  appear- 
ances somewhat  like  those  of  a  perforation.  A  careful  exami- 
nation after  syringing,  and,  if  necessary,  inflation  of  the  middle 
ear,  will  detemiine  the  real  nature  of  the  case.  Greater  difficulty 
will  arise  when  the  field  of  view  is  occupied  by  an  uneven  granu- 
lating surface,  which  may  belong  either  to  the  tympanum  or  to 
the  membrane.  One  of  the  methods  about  to  be  described  should 
then  be  practised. 

(2)   Inflation   of  the   middle   ear,  either  by  the  aid   of  the 
Eustachian  catheter  or  by  Politzer's  method,  causes  a  whistling 
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or  hissing  sound  as  tlit;  nir  posses  through  the  perforation.     Tt^l 
sound  is  most  distinct  when  the  ujjeniiig  is  small,  and  may  oft«^| 
be  heai-d  even  without  tlie  use  of  the  auscultation  tube.     It  ijfl 
much   less  distinct  when   the    perforation    is    large    and    the  aid 
escapes  freely.     When  the  tympanio  cavity  contains  fluid,  buWiIea 
will  be  formed  by  tlie  injected  air,  and  a  corresponding  sound  will 
be  audible;  on  inspection,  the  fluid  mingled  with  air  will  be  s 
to  come  through   the   opening.     If  the   fluid  be   removed,  i 
inflation  be  again  practised,  the  reappearance  of  secivtioii  ■ 
indicate  a  perforation.     Minute  air-bubbles  sometituee  appear  i 
dark  globules  in  the  deep  part  of  the  canal  when  the  t^inpanni 
is  inflated ;  these  are  certain  signs  that  an  opening  exists  i 
membrane.     Also,  if  the  meatus  be  filled  with  warm  water  befou 
iuflatiou,    the    existence    of  a    perforation  will    be    demonstrated 
by  the  bubbles   caused   by  the  air  escaping  through  the  flai^ 
In  some   patients  evidence   of  a   perfoi-ation   is  yieldetl  by  tlH 
passage    of   tobacco-smoke    from    the    throat    into    the    nieattu 
and    fluids    injected    into    the    latter    canal    sometimes    pass    i 
the  pharj'nx,  and  even  into  the  nose  when  the  head  is  thrc 
fonvanls. 

Another  sign  of  a  perforation  is  a  pulsating  movement  i 
the  secretion  collected  in  the  ear;  it  is  most  often  noticed  wlieti 
the  opening  is  small.     The  pidsating  spots  strongly  i-eflect  the 
light,  and   the  movements  consist  in   a   rhythmical    rising  and 
falling  or  in  lateral  vibrations.     They  ai-e  due  to  the  pulsatioi 
of  the  small  arteries  of  the  middle  ear;  the  mucous  membra 
and  the  secretion  which  co\'ers  it   rise  and  fall  alternately, 
very  exceptional  cases,  similar  movements  are  witnessed  with  i 
imjierforate  membrane,  and  it  must  be  remembered  that  pulsi 
is  sometimes  observable  in  a  deeply-seatetl  abscess  of  the  extern 
meatus.     It  is  possible  that  the  {lulsations  of  the  carotid  art 
may  be  communicated  to   fluid   accumulations  withiTi   the  I 
panum. 

Anothei"  method  of  detecting  a  jwrforation  is  to  introdiil 
a  nmnoineter  into  the  meatus  anil  tlien  to  inflate  the  tympanw 
the  fluid  suddenly  rises  in  the  instrument.  For  this  experi 
to  be  successful,  the  Eustjichian  tube  must  be  ]>i?rvious  tu  i 
and  the  tympanum  must  be  free  from  adhesions  which  won) 
obstruct  the  passage  of  the  current. 

Prognone. — lliis  must  always  be  f;uaii!ed  in  catea  of  vhruni 


CHRONIC  SUPPURATIVE  INFLAMMATION  OF  MIDDLE  EAR.    443 

middle-ear  supporation ;  the  questions  to  be  considered  refer  to 
the  danger  to  life,  the  cessation  of  the  discharge,  and  the  improve- 
ment of  the  function  of  hearing.  With  regard  to  the  first  i)oint, 
the  risk  of  cranial  complications  must  always  be  borne  in  mind, 
in  spite  of  the  fact  that  a  large  number  of  patients  suffering 
from  this  disease  never  present  any  serious  sjTnptoms.  A  fatal 
result,  however,  may  supervene  when  quite  unexi)ected,  and  in 
an  apparently  simple  case,  with  a  history  of  otorrhoea  of  long 
duration.  Under  the  influence  of  some  external  causje — e.f/., 
exposure  to  cold,  a  blow  on  the  head,  or  an  attack  of  naso- 
pharyngeal catarrh — the  process  may  suddenly  become  acute, 
and  severe  pain  in  the  head,  rigors,  fever,  delirium,  convulsions, 
iind  coma  indicate  the  course  the  disease  lias  taken. 

With  regard  to  the  cessation  of  the  discharge,  the  i)ro8pect 
is  generally  favourable  in  persons  otherwise  healthy,  when  the 
perforation  is  small  and  situated  in  the  lower  ])art  of  the 
membrane,  when  the  naso-pharynx  is  not  seriously  diseased,  and 
the  Eustachian  tube  is  patent.  On  the  other  hand,  the  prognosis 
is  unfavourable  when  the  discharge  has  continued  foi-  a  long 
time,  and  when  such  local  changes  exist  in  the  tympanum  as 
.granulations,  polypoid  growths,  caries,  or  necrosis  of  the  osseous 
walls.  Abscesses  in  adjacent  parts  are  serious  comj)lications. 
An  obstinate  form  of  the  disease  and  a  chronic  coui'se  may  be 
expected  when  a  small  perforation  exists  in  ShmpnelFs  membrane, 
•and  when  the  upper  part  of  the  tympanum  is  mainly  involved 
in  the  suppuration.  The  prognosis  is  decidedly  unfavourable  in 
•cases  resulting  from  scarlet  fever,  diphtheria,  tuberculosis,  and 
jByphilis.  Stricture  of  the  Eustachian  tube  impairs  the  prospect 
of  recovery,  and  thickenings  or  exostoses  in  the  external  meatus 
not  only  prevent  the  escape  of  secretion,  but  constitute  serious 
obstacles  to  proper  treatment. 

The  prognosis  as  to  improvement  in  the  hearing-power 
^depends  upon  various  considerations.  It  is  favourable  when 
the  impairment  of  function  is  comparatively  slight,  when  ad- 
hesions are  absent,  and  improvement  is  noticed  after  cleansing 
the  part  and  using  the  air-douche,  and  when  the  tympanic 
mucous  membrane  gradually  regains  its  normal  appearance.  In 
^ome  eases  hearing-power  is  lessened  with  the  cessation  of  the 
<lischarge ;  in  others,  a  favourable  result  is  witnessed,  and  even 
when  the  i)erforation   is  extensive.      Improvement   is  likely  to 
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follow  the  removal  of  polypi  and  granulations,  blocking  up  an 
opening  in  the  membrane.  The  closure  of  a  perforation  by  a 
cicatrix  is  not  necessarily  accompanied  by  improvement  of  hear- 
ing-power ;  if  the  newly-formed  tissue  be  either  very  elastic  or 
very  rigid,  the  hearing-power  may  be  less  than  before.  The 
prognosis  is  unfavourable  when  the  loss  of  function  is  consider- 
able, when  bone-conduction  is  lessened,  and  subjective  symptoms 
continue  troublesome.  Under  these  circumstances,  disorder  of  the 
labyrinth  may  be  inferred  to  exist.  Rigidity  of  the  fenestras  and 
of  the  joints  of  the  ossicles  is  another  probable  condition,  tending 
still  further  to  impede  the  conduction  of  sound  and  to  increase 
the  pressure  upon  the  labyrinth. 

Treatment. — Various  measures  are  required  for  the  satis- 
factoiy  treatment  of  chronic  middle-ear  suppuration,  the  choice 
being  determined  by  the  nature  of  the  symptoms  and  appearances. 
The  fii^st  point  to  be  attended  to  is  the  thorough  removal  of 
accumulated  secretion  and  debris,  which  tend  to  promote  suppura- 
tion and  prevent  the  direct  application  of  remedies  to  the  diseased 
tissues.  The  middle  ear  may  be  cleansed  in  several  ways.  (1) 
Syringing  through  the  external  meatus  in  the  ordinary  way,  or  by 
the  aid  of  a  tube  introduced  through  the  perforation.  (2)  In- 
flation of  the  middle  ear  either  by  Politzer's  method  or  by 
means  of  the  Eustachian  catheter,  and  in  some  cases  by  the 
injection  of  fluid  remedies  through  the  latter  instrument. 
(3)  Aspiration,  with  Siegle's  pneumatic  speculum.  (4)  Con- 
densation of  the  air  in  the  meatus.  (5)  Dry  cleansing,  by  means 
of  absorbent  cotton-wool. 

(1)  The  Syringe  is  used  in  the  ordinary  way,  but  especial  care 
is  necessaiy  in  making  the  first  few  injections.  Very  slight  force 
must  be  employed,  and  if  giddiness  or  pain  be  caused,  the  injec- 
tions must  be  discontinued.  From  eight  to  twelve  ounces  should 
be  used  at  each  sitting,  and  the  injections  repeated  according  to 
the  amount  of  secretion.  If  the  latter  be  very  abundant,  the  ear 
should  be  thus  cleansed  three  or  four  times  daily.  When  the 
discharge  is  profuse,  obstinate,  and  blennorrhoeic  in  charact^r^ 
good  results  may  be  obtained  by  adding  four  or  five  drops  of  oil 
of  turpentine  to  the  eight  ounces  of  water  used  for  injection* 
As  micro-organisms  are  usually  present  in  a  discliarge  from  the 
ear,  the  best  lotions  are  solutions  of  bin  iodide  and  perchloride  of 
mercniiy  (1   in  1,000 — 1   in  2,000),  or  of  carbolic  acid  (1  in  4ft 
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— 1  in  80),  but  care  must  be  exercised  owing  to  the  risk 
attendant  upon  the  passage  of  the  lotion  into  the  i)haiynx. 
When  a  non-poisonous  drug  is  required,  izal  may  be  used  (1  in 
200).  A  purer  form  than  that  usually  sold  is  made  for  surgical 
purposes.  To  ensure  the  lotion  being  warm,  it  is  most  con- 
venient to  have  the  solution  made  double  strength,  and  to 
dilute  it  with  hot  water.  Peroxide  of  hydrogen  (10  per  cent.) 
or  salicylic  acid  (gr.  iv.  Sp.  Vini  Rect.  3ij.  Aquam  ad  Jj.)  may 
be  used  as  drops  in  the  following  manner.  The  meatus  is  first 
to  be  thoroughly  cleansed  and  dried  with  absorbent  wool.  The 
patient's  head,  wdth  the  affected  side  uppermost,  is  then  made 
to  rest  on  a  pillow,  and  the  solution  is  poure<l  into  the  ear 
and  allowed  to  remain  for  a  few  minutes.  It  is  then  removed 
and  more  fluid  is  poured  in ;  this  process  is  repeated  several 
times.  The  meatus  is  then  dried  and  plugged  with  cotton- 
wool. 

Inspissated  secretion  in  the  mastoid  cells  is  rarely  found  un- 
associated  with  the  results  of  chronic  suppuration  in  the  tym- 
panum and  mastoid  antrum  ;  and  as  it  can  only  be  removed 
after  the  cells  have  been  exposed,  it  must  be  taken  away  at  the 
same  time  that  the  tympanum  and  the  mastoid  antrum  are 
opened.  The  operation  for  dealing  with  this  condition  is  des(;ribed 
in  Chapter  XXXIII. 

Syringing  in  the  ordinary  way  will  pro<^luce  little,  if  any, 
effect  upon  accumulated  masses  of  secretion  in  the  tvm[)anum, 
if  the  perforation  be  very  small,  especially  il*  these  be  situated 
in  the  upper  part  of  the  tympanic  cavity.  For  such  cases 
it  is  necessary  to  employ  a  tympanic  tube  which  directs  the 
stream  at  a  right  angle  to  the  meatus.  Before  using  the  irri- 
gator, the  meatus  should  be  thoroughly  cleansed  by  syringing, 
and  it  is  well  afterwards  to  render  the  membrana  tympani  and 
neighbouring  parts  less  sensitive  by  the  instillation  of  a  few 
drops  of  a  warm  10 — 20  i>er  cent,  solution  of  cocaine.  The  in- 
strument* used  by  the  author  (Fig.  99)  consists  of  a  tapering 
silver  tube  seven-and-a-half-inches  long,  with  a  .small  a]  nurture 
in  its  side  close  to  the  extremity  of  its  lesser  end.  The  larger 
end  is  connected  by  a  piece  of  india-rubber  tubing  with  a  jnpe 
which  passes  through  a  hole  in  the  cork,  almost  to  the  bottom 

•  The  instmnient  may  be  obtained  from  Messrs.  Mayer  &,  Meltzer,  71.  Great 
Portland  Street,  London,  W* 
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of  the  boltle  which  holds  the  Bolotion  to  be  injected, 
another  hole  in  the  cork  {>as3e8  a  pipe,  one  end  of  which  ia 
above  the  fluid  in  the  bottle,  and  connected  to  its  other  end  is 
a  pieci-  of  india-rubber  tubing  fitted  with  a  mouthpiece.  With 
tliis  apparatus,  the  attic  and  entire  cavity  of  the  tjTnpanura  o^n 
be  irripated,  and  the  force  of  the  stream  regulated  by  the  ex- 
jiiratoiy  pffurt  employed.  Most  of  the  tympanic  sjTinges  liitherto 
in  use  are  too  large  to  pass  through  a  small  perforation,  and 
they  require  an  asaietant  to  work  them,  as  the  surgeon's  hands 
are  occupied  in  holding  the  syringe  ami  keeping  the  specultu 


Fio.  99. 


in  its  proper  position ;  moreover,  they  cannot   hK-    held  uiotiod 
less  whibt   the  injection  is  beicg  made. 

In  order  to  introduce   the   irrigator,  the  ear  is  illuminstfl 
with  the  foi-ehead-rairror.  and   a   speculum    la   p&saed    into   ' 
meatus  and   kept   in   position   with  the  left    hand.     The 
token  in  the  right  hand,   is  passed  carefully  through   the   ; 
foration.  and  kept  in  position  by  resting  the  hand  against  t 
patient's  heatl.     Whilst  the  water  or  sohition  is  being  inj« 
the  tube  is  turned  from  time  to  time,  so  as  to  direct  the  ( 
rent  towanls  various  parts  of  the  caWty.     If  no  iincumforti 
sensationB  be  produced,  the  ii-rigation  is  to  be  continnt^l  as  Id 
AS  any   fragments  of  inspissated   secretion' 6ome  away.       As  j 
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matter  of  course,  the  greatest  care  and  gentleness  are  requisite 
in  carrying  out  this  treatment.  The  fluid  should  be  injected 
very  gently  at  first,  and  the  force  should  then  be  gradually 
increased.  Plain  water  may  be  employed  in  this  manner;  but 
the  addition  of  bicarbonate  of  sodium  (gr.  iv.  to  ^*.)  will  in- 
crease its  eflScacy. 

(2)  Inflation  of  the  Middle  Ear,  by  Politzer's  method,  has 
the  effect  of  forcing  out  fluid  secretion  from  the  tympanum 
into  the  external  meatus,  and  is  of  much  value  as  a  means  of 
treatment  in  conjunction  with  syringing.  The  meatus  should 
first  be  syringed,  and  then  a  Politzer's  inflation  given,  after 
which  some  of  the  pus  which  was  in  the  tympanum  will  be 
found  forced  out  of  that  cavity.  The  ear  should  then  be 
again  syringed  and  another  Politzer's  inflation  given,  and 
these  processes  repeated  alternately  until  the  water  which 
flows  from  the  meatus  is  free  from  pus  or  mucus.  The 
Eustachian  catheter  must  be  substituted  for  Politzer's  method 
when  the  tube  is  blocked  up  by  swelling  and  secretion,  and 
when  the  cavity  is  filled  with  exudation  products.  Under 
such  circumstances,  the  direct  current  of  air  is  more  e£Scacious 
than  Politzer's  method. 

The  Eustachian  catheter  may  also  be  used  for  the  injection  of 
fluids  into  the  middle  ear.  A  large  catheter  should  be  selected, 
and  its  beak  should  be  inserted  as  far  as  possible  into  the 
pharyngeal  orifice.  The  fluid  is  injected  by  means  of  a  syringe^ 
the  nozzle  of  which  fits  into  the  outer  extremity  of  the  catheter. 
Weak  solutions  of  common  salt  (f  per  cent.)  or  of  boric  acid 
(3  per  cent.)  are  suitable  for  this  purpose.  The  air-douche 
should  be  employed  both  before  and  after  the  injection  of 
fluids.  Air  passing  through  the  Eustachian  tube  acts  especially 
upon  the  anterior  part  of  the  tympanic  cavity ;  but  has  little 
influence  upon  secretion  contained  in  the  posterior  recesses. 
To  cleanse  these  latter  parts,  Politzer's  method  requires  to  be 
supplemented  by  the  use  of  the  tjinpanic  irrigator  as  above 
described. 

When  the  perforation  is  verj-  small,  thorough  cleansing  of 
the  cavity  by  any  of  these  methods  may  be  found  impossible, 
and  it  will  then  be  necessary  to  enlarge  the  perforation  or 
to  make  a  second   opening.      An   incision   is   likewise  indicated 


448  DISEASES  OF  THE  TYMPANIC  CAVITY. 

when  tlie  perforation  becomes  prematurely  closed,  in  which 
case  symptoms  due  to  the  retention  of  the  discharge  are  apt 
to  supervene.  A  slight  enlargement  of  the  opening  will 
enable  a  tube  to  be  introduced  and  facilitate  the  escape  of 
secretion. 

The  operation  is  easily  performed  with  the  paracentesis 
needle.  The  incision  should  not  exceed  one-eighth-of-an-inch 
in  length,  and  should  be  carried  through  any  projecting 
portion  of  the  membrane.  A  few  drops  of  a  warm  20  per 
cent,  solution  of  cocaine  should  be  previously  instilled  into 
the  meatus,  and  allowed  to  remain  there  for  several  minutes. 
(See  page  351.) 

It  is  sometimes  desirable  to  make  a  second  opening  in  the 
tympanic  membrane,  in  cases  of  perforation  of  Shrapnell'a 
membrane,  when  there  are  signs  of  accumulation  of  secretion  on 
the  floor  of  the  tympanum,  the  lower  part  of  the  membrane  being 
yellowish,  and  bulged  out.  A  second  opening  not  only  facilitates 
the  escape  of  secretion,  but  it  permits  fluids  to  be  injected  more 
freely  into  the  cavity.  Warm  alcoholic  solutions  of  boric  acid 
and  perchloride  of  mercury  may  be  used  in  this  manner,  and 
good  effects  may  be  obtained  from  a  watery  solution  of  the 
latter  drug  (1  :  2,000)  in  cases  in  which  the  alcohol  sets '  up 
irritation. 

When  obstinate  suppuration  is  maintained  by  caries  of 'the 
ossicles,  and  no  effect  is  produced  by  antiseptic  remedies 
applied  through  a  suitable  tube,  the  tympanum  and  mastoid 
antrum  must  be  opened  and  the  ossicles  removed  as  described 
in  Chapter  XXXIII. 

(3)  Siegle*8  Pneumatic  Speculum  may  be  used  to  withdraw 
purulent  secretion  from  the  tympanum  in  cases  in  which  the 
Eustachian  tube  is  impermeable,  and  when  the  recesses  of  the 
cavity  ai'e  filled  with  fluids  which  are  not  removed  by  any  of 
the  means  above  described. 

(4)  Condensation  of  Air  in  the  Meatos. — This  is  effected  by 
means  of  Lucae's  apparatus,  which  consists  of  an  india-rubber 
bag,  furnished  with  an  olive-shaped  nozzle,  which  is  inserted 
into  the  meatus.  When  the  bag  is  compressed,  the  air  is  driven 
tlux)ugh  the  perforation  into  the  tympanum  and  thence  into  the 
Eustachian  tube,  carrying  with  it  more  or  less  fluid  secretion. 
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The  current  acts  upon  the  anterior  portion  of  the  cavity  and  the 
tube.  This  plan  of  removing  the  secretion  has  been  principally 
used  for  children,  but  it  sometimes  causes  giddiness,  and  may  be 
followed  by  more  serious  consequences. 

Although  this  method  has  been  often  employed,  it  cannot  be 
recommended,  as,  even  with  the  greatest  care,  mischief  is  liable 
to  result  from  its  use.  Moreover,  not  only  does  it  possess  no 
advantage  over  other  means  of  removing  discharge  from  the 
tympanum,  but  it  entails  the  positive  disadvantage  of  forcing  pus 
into  the  patient's  throat  instead  of  effecting  its  complete  removal. 
Unless  the  perforation  in  the  membrana  tympani  is  small,  the 
inlet  to  the  tympanum  is  obviously  greater  than  the  outlet,  and. 


Fig.  100. 
Wool  fobcbps. 

as  the  meatus  is  plugged  by  the  nozzle  of  the  syringe,  the  fluid 
which  cannot  escape  by  the  Eustachian  tube  is  forced  into  the 
mastoid  cells  and  attic,  and  by  this  means  the  mischief  which 
already  exists  may  be  increased. 

(5)  Cotton-WooL — Cleansing  may  to  some  extent  be  performed 
by  means  of  absorbent  cotton-wool,  introduced  on  a  holder  or 
probe,  or  by  means  of  suitable  forceps  (Fig.  100).  This  method 
is  applicable  to  cases  in  which  unpleasant  symptoms  are  produced 
by  syringing,  and  when  the  discharge  is  scanty  and  not  offensive. 
It  is  insufficient  for  a  thorough  cleansing  of  the  middle  ear, 
and  fails  to  effect  the  removal  of  inspissated  matter  from  the 
recesses  of  the  cavity.  Cleansing  with  cotton-wool  is  especially 
useful  as  a  supplement  to  fluid  injeotions. 
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Antiseptic  and  Attringent   Applioatioiu.— The   nR>tli(Kla  aboT»| 
described  are  seldom  sufficient  to  check  the  Biijipuratioii,  and  t 
induce  a  healthy  condition  of  the  tympanic  mucous  niembram 
In   most   cases   it   is   necessary   to   have    i-ecourse    to    reme<iie«3 
possessing  antiseptic  and  astringent  iiro|)enies.     Br,   liolirer  has 
sliown  that  the  fcstid  character  of  the  discharges  in  middle-*«r 
suppuration  is  probably  due  to  the  presence  of  certain  forma  of 
bacteria;  thei-e  ia  thei-efoi-e  a  i-ational  basis  for  the  use  of  anti>^J 
eepties.      Owing,   however,   to   the   position   and   the   peculiarly! 
complicated  structure  of  the  middle  ear,  it  is  impossible  to  apjdyl 
antisepticB  to  every  portion  of  it.     Still,  experience  shows  thrtfl 
the  best  results  are  obtained  from  the  use  of  remediea  of  thi 
character,  and  eapecially  from  boric  acid,  which  was  first  recoto*! 
mended  by  Dr.  Bezolil,*  of  Munich,  in  1879.     It  nia)-  be  employedl 
either  in  solution,  or  as  a  fine  ]Kiwder,  the  latter  being  the  mon4 
efficacious.     It  is  applied  in  the  following  manner; — The  meatuft^ 
and  tympatiuni  are  i-le-ansed  from  seci-etion  by  syringing  with  I 
an  antiseptic  solution,  and  inflating  by  PolitJter's  method  alt« 
nately  as   previously  described  (page  447),  and   then   carefully 
dried    by   means    of   absoi'bent    cotton-wool.      The    boric    acid, 
reducefl  to  a  veiy  fine  powder,  is  then  blowni  into  the  meatus, 
by  means  of  an  insufflator  (Fig.  59,  p.  156),  or  with  a  glass  tuW 
or  portion  of  a  quill,  and  a  plug  of  cotton-wool  is  finally  intn>- 
(luced  into  the  meatus.      The  author  long  ago  discarded  the  wool- 
holders  in  general  use,  which  are  roughened  in  order  to  allow 
-the  wool  to  be  more  firmly  attached.     This  roughening  is  un- 
necessary, and,  moreover,  possesses  the  disadvantage  of  preventing 
the   wool,   when   done   wnth,   from   being  easily   removed.      He 
employs  a  plain  straight  piece  of  silver  wire  about  five  inches 
long,  and  attaches  the  wool  in  the  following  manner  after  it  has 
been   teased  out.     Fii-st   place  the  end  of  the  jirolie  about  the 
longitudinal  centre  of  the  piece  of  wool,  tlien  hold  the  prosinud 
end  of  the  wool  to  the  probe  with  the  right  hand,  whilst  the 
]irobe  is  being  twisted,  and  the  wool   pivssed  against  the  prolie 
between  the  finger  and  thumb  of  tiie  left  hand.     It  will  then  In- 
found  to  l>e  firmly  attached  to  the  probe,  and  yet  can  be  readily 
nlippefi  off.     The  object  of  placing  the  end  of  Hie  probe  in  thr 
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longitudinal  centre  of  the  wool  is  to  ensure  the  distal  half  of  the 
wool  being  soft  by  not  being  supported  by  the  probe  in  ite 
centre. 

The  frequency  with  which  the  powder  should  be  used  depends 
upon  the  amount  of  the  discharge.  If  the  latter  be  copious,  the 
application  must  be  repeated  four  or  five  times  daily.  Improve- 
ment is  indicated  by  the  lessening  of  the  secretion ;  and  when 
this  is  the  case,  a  repetition  of  the  treatment  every  second,  third, 
or  fourth  day  may  be  all  that  is  necessary.  In  favourable  cases, 
the  discharge  ceases  after  a  few  applications ;  but  as  a  general 
rule  the  treatment  has  to  be  continued  for  several  weeks,  or  even 
for  some  months.  The  deodorant  and  antiseptic  effects  of  the 
powder  are  increased  by  the  addition  of  carbolic  acid  (one  drop 
to  15  grains),  and  when  the  discharge  consists  of  stringy  mucus, 
the  addition  of  a  few  drops  of  oil  of  turpentine  will  prove 
advantageous.  Powdered  boric  acid  occasionally  causes  irritation, 
in  which  case  a  warm  saturated  solution  should  be  poured  into 
the  ear  several  times  a  day,  and  allowed  to  remain  there  for  a 
few  minutes. 

While  this  treatment  is  being  carried  out,  the  secretion  should 
be  frequently  examined  by  the  microscope,  in  order  to  discover 
whether  any  effect  is  being  produced  upon  the  development  of 
micro-organisms.  There  is  reason  to  believe  that  the  presence  of 
bacteria  is  the  cause  of  the  extension  of  the  morbid  process  to 
the  osseous  walls  and  intra-cranial  structures,  and  that  antiseptic 
treatment  is  the  best  means  of  preventing  such  complications. 
If  no  decided  improvement  take  place  after  the  boric  acid  powder 
has  been  used  for  some  weeks,  a  solution  of  the  same  drug  in 
alcohol  and  water  (Acid.  Boric,  oiiss.  ;  Sp.  Vin.  Rect.,  Aq.  Destill. 
aa.  ^*.),  as  recommended  by  Lowenberg,  will  sometimes  produce 
a  good  effect.  Lowenberg's  opinion*  is  to  the  effect  that  this 
solution  often  proves  more  efficacious  than  the  powder,  inasmuch 
as  it  comes  into  contact  with  the  whole  expanse  of  the  mucous 
membrane,  whereas  the  powder  fails  to  reach  the  many  recesses 
of  the  cavity.  If  granulations  or  polypi  exist  in  the  tympanum 
or  meatus,  they  must  first  be  attended  to  in  the  manner  to  be 
shortly  described.  There  are  some  cases  in  which  the  application 
of  boric  acid  seems  to  have  little,  if  any,  effect  in  checking 
the   suppuration.     (1)   In   tubercular   disease,   in  which   it   may 

♦  Quoted  by  Knapp,  Archiret  of  Otology,  vol.  xi.  p.  223. 
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be  presumed  that  the  boric  acid  fails  to  prevent  the  developmentiS 
of  the  bacilli-  (2)  When  tiie  jterforation  is  very  minute :  in  such 
a  case  it  is  desirablu  slightly  to  enlarge  the  opening.  (3)  When 
the  perforation  is  situated  in  Shrapnell'd  membrane,  a  saturated 
solution,  introduced  through  the  inti'a-tym panic  tube,  is  likely; 
to  prove  more  efScacioiis  than  the  powder.  (4)  The  existeni 
of  carious  or  necrotic  fragments  of  bone  will  maintain 
suppuration,  and  neutralise  tlit-  effects  of  the  boric  acid. 

Other  antise]itic  remedies  may  be  substituted  if  the  treatmei 
by  boric    acid    prove    nnsucceasful.     Carbolic  acid    may  be    ■ 
in    various    forms,    e.fj.,    1    :    10    of  glycerine,    of  which    »    {e^ 
drops   may  Ije  placeil  in  the  ear.     If  pain  be  caused,  a  weakel 
solution  should  be  tried,  e.tj.,  1    :    15  of  rectified  spirit,  and  | 
like  quantity  of  water :   1 5 — 20  drops  to  be  warmed  and  instillol 
into   the   ear.     Much   irritation   is,   however,   sometii 
by  carbolic  acid.     Iodoform  is  much  employed  by  some  eurgeooflifl 
Dr.   Barr,  of  Glasgow,  recommends  that  lialf  a  drachm  be  added 
to  an   ounc«    of  spirit  of  wine,  in  which  it  is   partly   dissolvi 
and  partly  suspended.     After  the  mixture  has  been  well  shakei 
fifteen  drops   are    ]>oured   into  the  car,   and   allowed  to  remoi 
for   fifteen   minutes,   «ft«r   wliich    the   ear   is   dried    \vith  cotton; 
wool.     Some  of  the   spirit  evaporates,  and  leaves  a  coating  < 
iodofonn  on  the  diseased  surface.     Dr.   Barr  states  that  a  fev 
applications    of  this    remedy   have    cured    cases    in   which    otliQlf 
treatment,  persevered  with  for  a  whole  year,  had  proved  uselei 
It   is  especially   suitable  for  cases   of  ]>erforation   of  ShrapneUv 
membrane,  and   is   most   thoroughly  applied   by   means  of  1 
tympanic   tnbc.     It  may  also   be  used   in  the  form  of  powi 
in  combination  with   boric   acid   (1    to  4),  as   recommended  1 
Dr.   Barr.     The  disagreeable  odour  of  the  dmg  may  be  masked 
by  tlie   addition  of  a   little  tincture  of  Tonquin   beans   to 
spirituoiiA  solution,  or  of  one  grain  of  coumarin  to  fifty  of  t 
powdered    iodoform.     The   objection   to   this   treatment,   if  loi 
continued,  is  that  the  iodofonn  is  liable  to  collect  in  the  r 
of  the  tj'miMtnum.  and   remain   tlieiv.  as   it   is   only   sparinf^ 
soluble  in  water,  and  theroforo  does  not  l>ecome  dissolved  o>vi 
absorbed.     Besides   this   drawback,  the   application   of  iodofon 
causes,  in  some  patients,  severe  eczemalous  inBammation  of  t 
external    meatus,     lodol   is   another   remedy  of  the   same   i 
which    limy    l>e    employed    as    an    aJcoiiolic    solution    (I     : 
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tBaiu:i/lic  acid  may  be  used  eitlier  in  an  alcoholic  (2- — 5  per 
nent.)  or  an  aqueous  solution  (1  :  200).  More  or  less  irritation 
Ib  apt  to  ensue  when  a  strong  solution  is  employed.  A  com- 
ItiiiBtion  of  salicylic  and  boric  acids  (1  to  10 — 15)  ia  sometimes 
noi'c  efficacious  than  either  uaed  separately.  Binwdide  and  ^wr- 
wloride  of  mercury  are  also  valuable  antiseptic  remedies  and  powerful 
germicides.  They  may  be  used  in  an  aqueous  solution  (1  :  1,000), 
of  which  15—20  drops  are  to  be  instilled  into  the  ear.  A  solution 
of  similar  streTigth,  but  made  with  equal  parts  of  water  and  rectiiied 
is  generally  more  efficacious,  but  it  ia  apt.  to  cause  irrita- 
If  no  improvement  lie  noticed  after  a  fovtniglit's  uae  of 
the  biniodide  or  perchloride,  some  other  form  of  treatment  should 
be  adopted,  and  the  same  ride  holds  good  with  regard  to  the 
other  remedies  previously  mentioned.  It  is  necessary  to  be 
provided  with  a  somewhat  long  list  of  remedial  measures, 
jWasmuch  as  the  treatment  which  has  proved  successful  in  one 
may  be  found  almost  useless  in  another.  A  10  per  cent. 
ilution  of  jieraeide  of  lnjilTo-jen  may  be  jtoured  into  the  ear, 
id  allowed  to  remain  for  some  minutes.  Instillations  of  ho-ro^li/- 
(a  10 — 50  per  cent,  solution)  may  be  used  in  cases  of 
irrhcea.  To  complete  the  list  of  antiseptics  used  and  recom- 
mended for  the  treatment  of  chronic  middle-ear  suppm'ation,  it 
$B  necessarj-  to  mention  resorcin  (a  4  per  cent,  spirituous  or 
ueons  solution):  thi/iiiol  (1  :  100);  finely  powdered  (doubly 
Iwiblimed)  calomel  by  insufflation  ;•  liorax  in  solution,  either  alone 
or  combined  with  5  [>er  cent,  of  saliciilic  adtl;  and  jjenna-ii^anate 
of  jioiagsium  {i  :  1,000). 

If  treatment  by  boric  acid  and  other  antiseptics  prove 
unavailing,  other  remedies  must  be  tried.  Caustics  are  often 
useful  in  obstinate  cases,  with  extensive  destruction  of  the  tym- 
panic membrane,  muco-purulent  secretion,  and  relaxation  and 
swelling  of  the  mucous  lining.  Chromic  aciil  in  solution  (5  to 
,15  grains  to  the  onnce)  is  very  useful;  or  a  strong  solution  of 
titrate  of  silver  (20  to  60  grains  to  the  ounce)  may  be  employed 
'instead ;  but  the  latter  must  be  used  with  ceilain  precautions. 
Q!he  meatus  in  both  coses  must  6i'st  be  cleansed,  and  thoroughly 
^ied.  When  nitrate  of  silver  is  used  it  is  well  to  have  a  warm 
^weak  solution  of  common  salt  at  hand.     From   5  to   10  drops 
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of  the  caustic  solution,  warmed,  are  dropped  into  the  ear  from 
a  glass  pipette,  the  patient  lying  down  and  with  the  affected 
ear  directed  upwards.  The  caustic  may  be  allowed  to  remain 
for  three  or  four  minutes,  after  which  water  or  the  saline 
solution  should  be  injected;  but  recourse  must  be  had  to  this 
treatment  immediately  if  severe  burning  pain  be  experienced. 
The  relief  is  generally  immediate,  but  should  the  pain  continue 
after  the  application  of  nitmte  of  silver,  the  ear  should  Ije 
syringed  out  with  a  weak  solution  of  iodide  of  potassium.  The 
meatus  should  then  be  carefully  dried  and  plugged  with  cotton- 
wool. 

The  immediate  result  of  the  application  of  nitrate  of  silver 
is  the  formation  of  a  white  pellicle,  which  is  sooner  or  later 
thrown  off,  exposing  the  red  mucous  membrane.  In  most  cases, 
it  will  suffice  to  repeat  the  treatment  every  second  day  until 
seven  or  eight  applications  have  been  made.  In  cases  in  which 
the  granulations  are  large  and  soft,  and  bleed  fi'eely  when  touched 
with  a  probe  and  when  water  is  injected  into  the  meatus,  it  is 
best  to  apply  a  saturated  solution  of  chromic  acid  on  a  carrier 
(Fig.  82,  page  283).  When  solid  nitrate  of  silver  is  used,  the 
caustic  is  fused  in  a  porcelain  crucible  and  the  probe  dipped 
into  it.  In  touching  the  granulations,  care  must  be  taken  to 
obtain  a  good  view  of  the  wall  of  the  tympanum  and  of  the 
remains  of  the  membrana  tympani.  It  will  sometimes  be  found 
that  a  small  ulcer  exists  in  the  deep  part  of  the  cavity,  and 
that  a  few  applications  of  the  solid  caustic  will  produce  cicatrisa- 
tion. To  prevent  excessive  action,  water  or  the  saline  solution 
should  be  injected,  as  befoi'e. 

For  cases  similar  to  those  just  described,  the  application  of 
rectified  spirit  of  wine  sometimes  proves  ver}^  advantageous.  It 
is  said  to  act  by  withdrawing  water  from  the  granulations.  The 
undiluted  spirit  is  apt  to  cause  severe  pain  and  irritation,  and 
thei'efore  it  should  at  first  be  diluted  with  an  equal  quantity  of 
water.  About  15  to  20  drops  of  this  mixture  are  warmed  and 
poured  into  the  meatus,  and  allowed  to  remain  for  about  a 
quarter  of  an  hour.  The  fluid  is  then  removed  and  the  e^r 
carefully  dried.  The  application  may  be  made  daily,  or  every 
other  day,  the  sti^ength  of  the  mixture  being  gradually  increased, 
if  little  or  no  pain  be  experienced.  Lessening  of  secretion,  and 
a   paler   tinge   of   the    nmcous    membrane   are    indications   that 
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the  alcohol  is  producing  a  beneficial  effect.  As  holds  good  with 
regard  to  all  other  applications  to  the  tympanic  cavity,  if  the 
alcohol  cause  pain,  headache,  giddiness,  or  other  uncomfortable 
sensations,  its  use  must  be  discontinued.  It  often  acts  very 
satisfactorily,  and  has  this  advantage,  that  under  proper  pre- 
cautions the  patient  or  his  friends  may  be  entrusted  with  its  use. 

Solutions  of  pepsin  and  papain  have  been  recommended  as 
rapid  solvents  of  cicatricial  tissue,  filaments,  and  bands,  the  result 
of  chronic  suppuration.  (For  the  manner  in  which  pepsin  is 
used  in  adhesive  inflammation,  see  page  385.)  For  chronic  sup- 
j)uration,  15  minims  of  a  5  per  cent,  solution  of  papain,  warmed, 
should  be  dropped  into  the  ear.  The  patient  is  then  told  to 
swallow,  with  the  nostrils  closed,  and  the  fluid  is  thus  drawn 
into  the  middle  ear.  The  solution  is  said  to  be  improved  by 
the  addition  of  2^  per  cent,  of  bicarbonate  of  sodium. 

Astringents  constitute  a  class  of  remedies  which  at  one  time 
were  very  generally  used  in  the  treatment  of  otorrhoea ;  their 
efficacy  is  far  inferior  to  that  of  boric  acid  and  other  antiseptics. 
Those  still  occasionally  employed  are  sulphate  of  zinc,  sulpho- 
carbolate  of  zinc,  acetate  of  lead,  acetate  of  zinc,  alum,  and 
sulphate  of  copper ;  they  are  applied  either  in  solution  or  in  the 
form  of  fine  powders.  Pain  in  the  ear,  or  any  other  symptom 
indicative  of  an  acute  process,  contra-indicates  their  employment, 
and  all  of  them  are  liable  to  the  objection  that  they  form  insoluble 
albuminates  with  the  secretions  in  the  tympanimi.  Alum  is, 
IKjrhaps,  the  most  efficacious ;  but  it  should  be  reserved  for  cases 
of  large  perforation,  and  should  not  be  tried  until  boric  acid  has 
\yeen  used  without  avail.  Its  use  must  not  be  entrusted  to  the 
patient,  for  the  powder  is  apt  to  fonn  a  solid  plug  in  the  deep 
part  of  the  meatus  and  thus  to  prevent  the  escape  of  secretion. 
It  is  also  liable  to  irritate  the  integument  of  the  auditor}-  canal, 
and  to  cause  much  i)ain  and  even  inflammation,  which  cannot  fail 
to  aggravate  the  original  disease.  When  used,  only  a  small 
quantity  must  be  insufflated,  and  any  of  the  powder  which 
adheres  to  the  skin  of  the  meatus  should  be  removed  with  a 
camel-hair  brush.  The  application  may  be  repeated  when  the 
coating  formed  by  the  alum  appears  moist :  careful  syringing  and 
drying  vnth  cotton-wool  should  precede  each  insufflation.  If  no 
satisfactory  result  be  obtained  after  six  or  eight  applications,  some 
other  method  of  treatment  must  be  adopt^-d.     Acetate  of  lead 
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(gr.  iv. — 5j.)  is  occasionally  serviceable,  and  is  the  least  irritating 
of  this  class  of  remedies.  From  15  to  20  drops  of  this  solution 
are  made  warm  and  instilled  into  the  meatus,  the  patient's  head 
being  kept  in  a  horizontal  position.  The  solution  is  allowed  to 
remain  for  about  ten  minutes,  and  then  I'emoved,  and  the  applica- 
tion is  to  be  repeated  daily  or  every  other  day.  Preparations  of 
lead  thus  applied  cause  the  mucous  membrane  of  the  tympanum 
to  assume  a  dark-grey  colour,  and  thus  mask  its  real  condition. 
In  some  cases  the  discharge  becomes  deciderlly  black  or  blackish, 
the  change  being  due  to  the  formation  of  the  sulphide  of  lead, 
and  indicating  decomposition  of  the  seci'etion.  Under  such 
circumstances,  treatment  by  means  of  antiseptic  remedies  should 
at  once  be  adopted.  The  preparations  of  zinc  and  copper  are  of 
comparatively  little  value  in  the  treatment  of  chronic  middle-ear 
suppuration.  If  used,  they  are  applied  in  the  form  of  solutions 
of  the  sulphate  (gr.  ii. — iv.  to  ^.)  in  the  same  manner  as  the 
acetate  of  lead.  Dr.  Knapp*  recommends  the  sulpho-carbolate 
of  zinc,  1  or  2  parts  to  50  parts  of  alcohol  and  50  parte  of 
water. 

When  a  large  perforation  exists,  and  also  in  cases  of  otorrhoea 
with  only  a  scanty  discharge,  Urbant«chitscht  i^ecommends  the 
employment  of  gelatin  bougies,  containing  such  astringents  at? 
acetate  of  lead,  tannin,  sulphate  of  copper,  sulphate  of  zinc,  etc. 
He  prefers  these  to  solutions,  but  restricts  their  employment  to 
the  classes  of  cases  above  mentioned.  Whenever  the  secretion  is 
profuse,  it  is  undesirable  to  ci'eate  any  obstacles  to  its  fi-ee  escajx*. 
Urbantschitsch  reports  very  good  results  from  mercurial  prepara- 
tions thus  applied.  He  uses  thin  tablets,  which  can  be  cut  into 
fine  strips,  and  then  passed  through  small  perforations  in  the 
tympanic  membrane. 

Of  all  the  methods  of  treatment  which  have  just  been  de- 
scribed, that  by  boric  acid  will  be  found  to  be  more  generally 
suitable  and  successful  than  any  other.  If  however,  after  a 
thorough  trial,  continued  for  five  or  six  weeks,  little  or  no  im- 
provement result,  another  remedy  should  be  tried ;  and  the  choice 
will  usually  lie  between  occasional  applications  of  a  solution  of 
chromic  acdd  or  nitrate  of  silver  (either  in  substance  or  solution), 
and  daily  treatment  by  rectified  spirit  of  wine  (either  alone  or 

*  Archive*  of  Otology,  vol.  xi.  p.  222. 

t  Lehrhuch  der  OhrenhellkHtule.  III.  Aufl.  S.  S2S. 
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combined  with  boric  acid).  It  is  often  necessary  to  try  several 
remedies  in  succession  before  a  satisfactory  result  is  obtained ;  and 
in  some  cases  success  is  achieved  only  by  a  combination  of 
remedies.  Thus  after  boric  acid  and  caustics  have  failed  when 
separately  employed,  a  cure  may  result  from  insuflflations  of  the 
former  drug  after  application  of  the  nitrate  of  silver. 

In  all  cases  of  chronic  middle-ear  suppuration,  the  greatest 
importance  must  be  attached  to  constitutional  treatment  and 
attention  to  hygienic  measui-es  of  all  kinds ;  and  the  condition 
of  the  naso-pharynx  must  be  carefully  and  repeatedly  examined, 
and  means  adopted  to  remove  any  abnormal  condition.  It  is 
useless  to  apply  remedies  to  the  tympanic  cavity,  if  a  chronic 
naso-pharyngeal  catarrh,  the  source  of  the  aural  complaint, 
remain  unchecked.  So  likewise  in  cases  of  constitutional 
disease,  e.g.j  syphilis  or  tuberculosis,  unless  general  treatment 
be  superadded  to  the  local  measures,  a  good  result  can  scarcely 
be  expected.  Conditions  of  general  debility  and  of  anaemia  will 
also  rec|uire  attention  ;  iron,  quinine,  nourishing  food,  cod-liver 
oil,  fresh  air,  change  of  air  to  the  seaside,  baths,  and  hygienic 
measures  of  all  kinds  are  often  indispensable  adjuncts  to  any 
method  of  local  treatment.  The  inhalation  of  oxygen*  for  several 
hours  daily  has  been  followed  by  marked  improvement  in  some 
cases  of  middle-ear  suppuration.  It  must,  however,  be  regaixled 
only  as  a  supplement  of  other  remedial  measures. 

In  oi-der  to  complete  this  description  of  the  treatment  of 
chronic  otorrhoea,  it  is  necessary  to  refer  to  certain  measures 
whereby  the  hearing-power  may  often  be  improved.  These  are : 
(1)  Inflation  of  the  middle  ear;  (2)  rarefaction  of  air  in  the 
meatus ;  (3)  the  adaptation  of  an  artificial  tympanic  membrane ; 
(4)  operations  of  various  kinds.  Of  these  only  the  two  first 
will  now  be  referred  to ;  the  others  ^\^ll  be  more  api)ropriately 
discussed  in  the  next  chapter. 

1.  Politzer's  method  is  best  adapted  for  the  inflation  of  the 
middle  ear  in  these  cases ;  it  should  be  employed  twice  or  three 
times  a  week,  and  continued  during  four  or  five  weeks  after  the 
discharge  has  ceased,  unless  its  emj)loyment  is  likely  to  break 
down  a  cicatrix  which  is  forming  or  one  which  has  formed  across 

♦  "Cases  of  Diseases  of  the  Nose  and  Ears  treated  by  means  of  Oxygen 
Gas."  by  Dr.  G.  Stoker,  Journal  of  Laryngology,  Ilhinologg,  and  Otology ,  March, 
1896. 
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the  perforation  which  previously  existed.  In  this  case,  an  Eus- 
tachian catheter  should  be  used,  the  injecting  force  being  merely 
sufficient  to  enable  the  air  to  enter  the  tympanum.  If  the 
discharge  is  more  than  slight,  or  even  then  does  not  quickly 
disappear,  the  combination  of  Politzer's  inflation  with  syringing 
for  the  purpose  of  thoroughly  cleansing  the  middle  ear,  as  before 
described,  should  not  be  neglected. 

2.  Rarefaction  of  the  air  in  the  meatus  is  not  onlv  useful  in 
the  secretory  stage,  when  the  tube  is  impervious,  and  in  cases 
of  circumscribed  suppuration  in  the  tympanum,  but  it  likewise 
tends  to  improve  the  hearing-power,  after  all  discharge  has 
ceased.      Improvement,  though  only  of  a  temporary  character. 


Fio.  101. 

DELSTAXCnK'S  MASSEUIt. 

has  been  observed  even  in  cases  of  adhesion  of  the  tympanic 
membrane  to  the  joint  between  the  incus  and  stai^es,  when 
inflation  through  the  tube  was  without  effect.  Rarefaction  of 
the  air  in  the  meatus,  with  either  Siegle's  or  Delstanche's  (Fig. 
101)  instrument,  is  always  worthy  of  trial.  Reference  has  already 
been  made  to  Hommers  method  and  to  the  use  of  Lucae's  spring- 
probe  (see  page  387). 

It  would  appear,  from  certain  facts  that  have  come  mider  the 
author's  notice,  that  j)ersons  suffering  from  chronic  suppurative 
inflammation  of  the  middle  ear  may  be  a  source  of  danger  to 
others.  A  medical  practitioner,  thus  affected,  attended  several 
women  during  their  confinements.  Intervals  of  several  weeks 
elapsed  between  the  attendances ;  but  all  the  women  were  attacked 
by   puerperal   fever.      No   cause   could   be   discovered,   and   the 
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medical  man  was  led  to  suspect  that  the  discharge  from  his  own 
ear  had  produced  the  mischief,  and  he  ceased  to  attend  cases 
of  midwifer}\  Granted  that  his  suspicions  were  well  foimded,  it 
is  probable  that  the  septic  matter  was  conveyed  by  his  fingers  ; 
and  the  question  must  arise  as  to  whether  a  practitioner  or  nurse 
suffering  from  chronic  suppuration  of  the  middle  ear  is  justified 
in  attending  cases  of  midwifery,  and  likewise  surgical  c^ses 
requiring  the  application  of  dressings,  etc. 
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CHAPTER   XXIX. 


CHANGES  IN  THE  MEMJUl.\NA  TYMl^ANI  IN  VARIOUS 

AITECTIONS  OF  THE  EAR. 


Cicatrisation — Pei-sistent Perforation  of  the  Tympanic  Membrane— Appear- 
ances and  Consequences— Artificial  Substitutes— Method  of  Deter- 
mining Effect  of  Closing  a  Perforation- Treatment  of  Perforations 
— Attempts  to  Produce  Cicatrisation — Mjningo-Plastic  Operations — 
Artificial  Tympanic  Membrane — Appliances  devised  by  Yearsley, 
Toynbee,  Gruber,  Hartmann,  and  Others— Rules  to  be  Adopted— 
Modus  Operandi  of  such  Appliances — Indications  for  Employment 
of  Artificial  Membranes — Calcareous  Deposits  in  the  Membrana 
Tympani— Appearances— Symptoms  and  Treatment— Thickening 
of  the  Tympanic  Membrane— Atrophic  Processes  in  the  Mem- 
brane—Adhesions between  the  Membrane  and  the  Wall  of  the 
Tympanum. 

It  seems  desirable  to  give  a  connected  account  of  those  various 
abnormal  conditions  of  the  tyni])anic  membrane  which  i*esult  from 
affections  of  the  middle  ear,  and  most  fi'equently  from  suppurative 
inflammation.  These  conditions  may  be  considered  under  the 
following  heads :  (I)  cicatrisation  ;  (2)  persistent  perfoi'ation ; 
(3)  calcareous  formations ;  and  (4)  adhesions  between  the  mem- 
brane and  other  structures  of  the  tympanum. 

(1)  Cicatrisation. — Solutions  of  continuity  of  the  membmna 
tympani,  in  the  form  of  small  slits  and  attended  only  by  slight 
and  transient  inflammation,  may  unite  directly  by  simple  union. 
But  under  different  circumstances,  when  the  opening  is  large, 
and  retraction  or  destniction  of  the  membrana  propria  has  taken 
})lace,  healing  becomes  possible  only  with  the  formation  of  a 
cicatrix.  In  this  latter  process,  the  membrana  propria  takes  no 
share  ;  the  new  tissue  is  fonned  by  proliferation  of  the  epithelial 
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and  connective  tissue  cells  of  the  cutaneous  and  mucous  layers. 
The  cicatrix,  therefore,  consists  of  a  delicate  layer  of  connective 
tissue,  coated  externally  by  a  thin  epidermis,  and  internally  by 
a  single  stratum  of  the  flat  epithelium-cells  of  the  membrana 
tympanL  The  cicatrix  is  therefore  thinner  than  the  normal 
membrane;  when  illuminated  with  the  mirror  it  is  seen  to  be 
more  transparent  than  the  adjacent  part,  and  is  bright  or  dark 
according  as  it  approaches  the  inner  wall  of  the  tjTiipanum  or  is 
withdra^vn  from  it.  As  a  general  rule,  its  lessened  thickness 
causes  it  to  be  somewhat  below  the  level  of  the  rest  of  the 
membrane.  The  fibres  of  the  membrana  propria  frequently 
terminate  at  the  margin  of  the  cicatrix,  as  if  cut  off  abruptly; 
but  sometimes  they  are  bent  upon  themselves  and  run  for  some 
little  distance  in  an  opposite  direction.  Occasionally  it  is  possible 
to  detect  in  the  middle  of  a  cicatrix  an  oval  pearl-like  mass  of 
epithelium,  covered  ^^4th  a  layer  of  epidermis. 

With  regard  to  the  colcur  of  cicatrices  of  the  tympanic  mem- 
brane, when  small  and  situated  opi>osite  the  promontory-,  they 
are  clearer  than  those  which  are  found  in  the  anterior  inferior 
quadrant.  A  depressed  cicatrix,  which  is  near  to  the  wall  of 
the  t}Tnpanum,  may  be  of  a  light-brown  colour.  Cicatrices  are 
always  more  highly  tinted  than  the  adjacent  parts  of  the 
membrane,  and  the  difference  is  often  increased  by  the  whitish 
coloration  of  the  latter  portions. 

Cicatrices  in  the  membrana  tympani  are  for  the  most  part< 
well  defined;  sometimes  there  is  a  decided  reflex  of  light,  of 
varying  form  and  dimensions.  A  sharply-defined  border  is, 
however,  sometimes  noticed  as  bounding  small  atrophic  8i)ots 
on  the  membrane ;  but  when  a  histoiy  of  otorrlioea  is  forth- 
coming, there  can  be  little  doubt  as  to  the  nature  of  the  case. 
Cicatrices  of  the  membrana  tympani  vaiy  in  size,  for  large 
perforations  are  as  capable  of  closure  as  small  ones.  Tliey  are 
most  often  seen  in  the  lower  half  of  the  membrane ;  their  form 
varies  according  to  that  of  the  original  orifice.  In  many  cases 
they  appear  as  sac-like  depressions  and  involutions  of  the  mem- 
brane; in  other  cases  their  inner  surface  is  connected,  either 
directly  or  by  strands  of  connective  tissue,  with  the  wall  of 
the  tympanum  or  the  ossicles,  and  especially  with  the  long 
process  of  the  incus  and  the  head  of  the  staj^es.  Large  cica- 
trices, owing  to  their  transparency,  often  allow  the  inner  wall 
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vvf  I  ho  tyiujviniim  to  be  clearly  seen,  and,  in  many  cases,  are 
sv»  oKv^oly  applieil  to  this  part,  that  the  appearance  is  tliat  of 
total  Uk>8  of  the  membrane.  As  the  result  of  atrophy  and 
vlimiuishtHl  ivsistance.  the  entire  membrane,  or  certain  parts  of 
it»  Kwme  nuich  I'elaxed,  and  move  freely  under  the  influence 
of  variations  of  pressure.  These  movements  are  visible  if  the 
t^r  K^  examined  during  expiration  and  inspiration,  during 
swallowing  movements,  and  especially  when  air  is  forced  into 
tho  tym^vi^num  by  Valsalva's  method,  or  with  the  aid  of  the 
catheter*  As  a  general  inile,  during  inspiration  the  membrane 
mivvtvs  tvAvaixls  the  tympanic  cavity,  and  in  the  opposite  direction 
during  expiration. 

Ouring  inspiration,  the  air  in  the  naso-pharynx  becomes 
uuuucutarily  mivfied,  and  this  action'  is  reinforced  by  the  effect 
of  the  aiiM*unvnt  upon  the  pharyngeal  opening  of  the  tube. 
The  air  in  thus  dra\m  towards  the  throat,  and  the  diminution 
of  piWHsmv  in  the  tympanum  causes  the  membrane  to  be 
drawn  inwanls.  When  expiration  follows,  the  air  in  the  naso- 
pharynx it*  condensed,  and  this  effect  is  transmitted  through 
the  KuHtachian  tube,  so  that  the  membrane  is  again  forced 
o\»twanlH, 

l>uring  the  act  of  swallowing,  the  relaxed  portion  of  the 
uuMubrane  moves  slightly  but  rapidly  inwards,  then  more  de- 
cid^nlly  outwards  towards  the  meatus,  and  then  again  inwards. 
Ah  tho  tube  is  opened  by  the  act  of  swallowing,  the  air  passes 
l\\uu  t  ho  middle  ear  to  the  throat,  and  hence  the  short  movement 
^HHMn>*  in  an  inward  direction.  The  movements  outwards  and 
thou  iuwaiHls  are  consequent  upon  the  condensation  and  rare- 
iW^tiou  i^t^HjHH'tively  of  the  air  in  the  middle  ear  caused  by  the 
olovatiou  and  depression  of  the  pharynx  and  base  of  the  tongue. 

Whon  air  is  artificially  forced  into  the  tympanum,  the  relaxed 
j^K^tivuiM  of  tlu^  membrane  either  become  slightly  convex  or  bulge 
\\\\{  liKo  little  nacs  or  bladders;  if  the  relaxed  portion  or  cicatrix 
iuw^No  tho  givater  part  or  the  whole  of  the  membrane,  it  becomes 
d^wtohdoil,  like  the  belly  of  a  sail.  If  the  pressure  be  sufficient, 
{\\\^  \vU\\\'i\  |Mirt  may  give  way,  when  a  loud  noise  is  heard  and 
(ho  jMUiout  iMunplains  of  pain.  On  examining  wath  the  speculum 
au  \»|H^ning  in  Hoon,  vaiying  in  size,  but  with  retracted  border, 
hmi'Kod  Nvitli  it'cont  extravasation  of  blood. 

\\  hon   Sit^gloH    speculum   is   used,  the  cicatrix  or  atrophied 
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portion  of  the  membrane,  unless  adherent  to  the  inner  wall  of 
the  tympanum,  moves  to  and  fro,  in  accordance  with  the  alter- 
nations of  pressure  in  the  meatus. 

Pulsating  movements  are  sometimes  obser\'ed ;  these  arise 
in  the  arteries  of  the  inner  wall  of  the  tympanum,  and  are 
communicated  either  directly  to  the  closely  applied  and  relaxed 
portion  of  the  tympanic  membrane,  or  through  serous  exudation 

in  the  cavitv. 

It  must  l)e  remembered  that  a  perforation  sometimes  under- 
goes only  partial  cicatrisation.  When  the  opening  is  large, 
membranous  fonnation  may  be  confined  to  one  part,  so  that 
perforation  and  cicatrisation  coexist.  In  large  perforations  in 
the  neighbourhood  of  the  umbo,  the  end  of  the  handle  of  the 
malleus  is  not  always  included  in  the  cicatrix,  but  projects 
behind  it  into  the  tympanic  cavity,  attached,  if  at  all,  to  the 
membrane  onlv  bv  sti'ands  of  connective  tissue.  When  this  is 
the  case,  the  condition  of  the  parts  can  usually  be  made  out 
by  the  aid  of  Siegle's  speculum. 

It  seldom  happens  that  cicatrices  in  the  tympanic  membrane 
give  rise  to  any  symptoms  appreciable  by  the  patient.  When, 
however,  they  are  large  and  much  relaxed,  and  when  they  are 
drawn  inwards  and  adherent,  the  patient  may  complain  of  noises 
in  the  ears  and  more  or  less  deafness.  Less  frequently  there 
is  a  sensation  of  fluttering  or  undue  movement  in  the  ears, 
noticed  especially  during  inspiration  and  expiration. 

Cicatrices  in  the  membrana  tympani  rarely  demand  any  kind 
of  treatment.  Something  may  be  done,  however,  for  the  relief 
of  deafness  associated  with  relaxed  and  indrawn  cicatrices.  For 
such  a  condition  Politzer  recommends  multiple  incisions,  either 
I)arallel  or  crossing  each  other.  These,  on  healing,  sometimes 
produce  thickening  with  increased  resistance,  and  consequent 
diminution  of  the  symptoms.  As  a  temporary  measure,  for  the 
relief  of  symptoms  dependent  upon  an  indrawn  cicatrix  of  the 
membrane,  the  air-douche  may  be  tried  with  advantage;  but 
the  frequent  employment  of  this  method,  and  still  more  of 
Valsalva's  plan,  is  likely  to  cause  undue  relaxation  and  mobility 
of  the  cicatrix, 

(2)  Persistent  Perforation  of  the  Membrana  Tym- 
pani.— Gruber*   has   met   with   a   case   of   congenital   aperture 

♦  Jmtrnal  of  Laryfigolotjyy  Rhinology.  and  Otology^  April,  1895,  p.  313. 
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in  the  tympanic  membrane,  complicated  by  obliteration  of  the 
orifice  of  the  Eustachian  tube.  Such  cases  are  ven^  rare;  but 
as  a  result  of  long-continued  or  repeated  attacks  of  suppuration 
in  the  middle  ear,  a  large  perforation  of  a  permanent  character 
not  infrequently  ensues.  A  certain  amount  of  contraction  may 
take  place,  but'  an  aperture  remains,  the  margin  of  which  is 
usually  thickened,  owing  to  increase  of  connective  tissue  and 
calcareous   deposit,    which   often    gives    it   a    whitish   tint.     The 


Fig.  102. 

The  Left  Ear  of  a  girL  aged  17  years,  who  has  had  suppurative  inflammation.  Through 
the  perforation  in  the  i>08terior  segment  can  be  Hecn  a  portion  of  the  long  process 
of  the  incus  and  the  head  of  the  stapes. 


Fig.  103. 

The  Left  Tympanic  Membrane  of  a  girl,  aged  17  years,  showing  considerable  loss 
of  the  membrane  as  a  result  of  suppurative  indammation.  but  the  ossieula  remaining 
in  their  relative  ix)8ition. 


Fig   104. 

THE  Bight  Membrana  Tympani  of  a  young  woman,  aged  22  years,  shotiing  a  lai'gc 
perforation  in  the  posterior  segment,  and  below  its  upper  border  the  tip  of  the  long 
process  of  the  incus  and  the  head  of  the  8ta];)es. 

epidermis  of  the  membrana  tympani  is  continued  over  the 
margin  of  the  opening  to  its  inner  border,  and  sometimes 
covers  the  greater  poilion  of  the  internal  surface,  and  may 
extend  even  to  the  walls  of  the  cavity. 

The  shape  of  the  opening  varies  in  different  cases ;  its  most 
common  seat  is  the  lower  half  of  the  membrane.  Sometimes  two 
perforations  coexist,  one  in  the  anterior  and  the  other  in  the 
posterior  inferior  segment ;  these  are  separated  from  each  other 
by  the   liandle  of  the   malleus   and   by  a   narrow  strip   of  the 
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original  tissue  extending  from  •  the  extremity  of  the  lK)ne 
towards  the  periphery.  Sometimes  the  loss  of  substance  in- 
volves the  larger  part  of  the  membrane,  only  a  narrow  border 
being  left  at  the  circumference  (Fig.  103).  The  portion  that 
remains  is  often  more  or  less  dull,  either  thickened  or  atrophied, 
and  coated  with  calcareous  deposit  (Fig.  105).  It  seldom  happens 
that  the  membrane  is  totally  wanting.  According  to  the  position 
and  size  of  the  perforation,  various  stnictures  contained  in  the 
middle  ear  are  more  or  less  freely  exposed  to  view  (see 
Figs.  102,  103,  104,  105,  and  107). 


Fio.  lOo.  Fig.  106. 

Fig.  105.  The  Right  Ear  of  a  young  woman,  aged  24  yeaix  who  had  chronic  suppiira- 
tive  inflammation.  There  in  a  perforation  in  the  posterior  segment  through  whioh 
can  be  seen  the  tip  of  the  long  process  of  the  incus  and  the  head  of  the  8tai>es.  A 
patch  of  calcareous  deposit  occupies  tlie  greater  portion  of  the  anterior  segment. 

Fig.  106.  The  Left  Ear  of  the  same  patient,  showing  a  large  patch  of  calcareous 
deposit. 


Fig.  107. 

The  Bioiit  Ear  of  a  woman,  aged  31  years,  showing  a  perforation  in  the  posterior 

segment,  through  which  can  be  seen  the  stapes,  which  has  become  disarticulated 

'    from  the  incus,  and  its  head  in  consequence  has  dropped  downwards.    There  has 

been  also  a  perforation  in  front  of  the  short  process  of  the  malleus,  but  adhci)ions 

have  formed  between  its  edge  and  the  deeper  parts. 

Other  appearances  and  consequences  depend  upon  the  size 
and  position  of  the  opening.  Cases  are  often  met  with  in 
which,  notwithstanding  very  considerable  loss  of  substance,  the 
hearing-power  is  relatively  good.  It  may,  therefore,  be  inferred 
tliat  marked  loss  of  function,  when  present,  is  largely  due  to 
impediments  to  conduction  connected  w4th  the  ossicles,  ur  to 
obstruction  of  the  fenestras.  Pathological  changes  of  tliis  kind 
are  due  to  the  disease  which  caused  the  perforation,  and  those 
most  often  met  w^ith  are :  retraction  of  the  handle  of  tlie 
malleus,  sometimes  to  such  an  extent  as  to  cause  the  bone  to 
become  adherent  to  the  inner  wall ;  adhesive  processes  between 
the  latter  part  and   the  margin  of  the   perforation;    ankylosis, 
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displacements  and  exfoliation  of  the  ossicles.  More  impoi'tant 
as  regards  their  influence  on  the  hearing-power  are  formations 
of  connective  tissue  and  calcareous  deix)sits  in  the  fenestrae. 
The  existence  of  a  perforation  in  the  membrana  tympani  favours 
the  access  of  micro-organisms  and  other  sources  of  mischief, 
and  hence  inci*eases  the  liabilitv  to  recurrences  of  attacks  of 
inflammation. 

It  sometimes  happens  that  even  large  2>erforations,  aft-er  re- 
maining quit*scent  for  several  years,  suddenly  begin  to  diminish 
in  size,  and  eventualh'  are  covered  in  by  cicatrices.  This  process 
has  been  observed  to  take  pla(*e  under  the  influence  of  a  slight 
attack  of  inflammation,  and  its  occurrence  has  stimulated  the 
desire  to  i)roduce  a  similar  result  bv  artificial  means. 

Before  proceeding  to  describe  the  various  methods  of  forming 
an  artificial  membrana  t\nnpani,  it  is  well  to  consider  the  diffi- 
culties that  have  to  be  overcome  and  the  prospects  of  success. 
As  already  stated,  the  question  whether  the  hearing-power  will 
be  imj^roved  by  the  closure  of  a  perforation  and  the  produc- 
tion of  a  cicatrix  must  depend  upon  the  condition  of  the  other 
portions  of  the  sound-conducting  api)aratus.  If  the  condition 
of  the  malleus  or  iiunis  con8titute<l  a  permanent  obstacle  to 
the  conduction  of  sound,  the  formation  of  a  cicatrix  would  tend 
only  to  impair  the  hearing-i>ower.  Sonorous  undulations  which 
passed  through  the  j)erforation  direct  to  the  foot-plate  of  the 
stapes,  would,  after  the  development  of  a  cicatrix,  be  communi- 
cated to  the  malleus  and  incus,  and  their  intensity  would  be 
diminished  In*  the  ol:>stacle  therein  existing.  Politzer  has  sug- 
gested a  method  of  determining  whether  the  closure  of  a  per- 
foration would  have  any  effect  \\\x)n  the  hearing-power.  The 
amount  existing  in  an  ear  in  which  the  membrane  is  perforated 
is  det4?rmined  by  caivful  examination :  the  opening  is  then  closed 
by  a  drop  of  glycerine  or  a  small  piece  of  i^aper,  and  the 
hearing  is  again  tested.  If  the  sounds  be  less  distinctly  heard^ 
an  obstacle  to  conduction,  connected  with  the  malleus  or  incus, 
mav  be  inferivd  to  exist. 

As  a  general  rule,  |K»rfo  rat  ions  of  tlie  tympanic  membrane 
with  relatively  good  hearing-power  are  best  left  alone.  When, 
however,  the  defect  is  bilateral  and  a  marked  degree  of  deaf- 
ness co-exists,  it  becomes  desirable  to  take  steps  to  close  the 
o|x?ning.     The  good  effects  of  such  an  alteration  are  sometimes 
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very  evident;  their  discovery  was  first  made  by  patients  them- 
selves, the  subjects  of  perforation,  wlio  found  their  hearing-power 
improved  when  a  roll  of  paper  was  passed  deeply  into  the  meatus 
for  the  purpose  of  remoWng  secretion,  l^olitzer  states  that  the 
use  of  an  artificial  membrana  tympani  was  known  as  far  back 
as  1640.*  It  was,  however,  only  about  the  middle  of  the  present 
century  that  the  plan  became  used  by  a  few  aural  surgeons, 
and  notably  by  Yearsley,  Erhard,  and  Tojnibee.  Before  describing 
the  various  appliances  used  by  them  and  their  successors,  refer- 
ence will  be  made  to  the  plans  adopted  with  the  view  of  causing 
the  openings  to  close. 

One  simple  plan  is  that  of  stimulating  the  edges  of  a  jierfora- 
tion  by  applying  niti-ate  of  silver.  The  caustic  is  fused,  and  a 
small  portion  is  then  taken  up  on  the  head  of  a  probe ;  or  a  piece 
of  cotton-wool  twisted  tightly  on  to  a  probe  and  moistened  with  a 
strong  solution  of  the  same  drug,  may  be  applied  to  the  edges  of 
the  opening.  With  small  perforations  this  plan  sometimes  proves 
successful,  but  it  involves  the  risk  of  setting  up  too  much  irri- 
tation, with  suppuration  and  enlargement  of  the  opening  as 
probable  results.  The  same  drawbacks  are  associated  with  the 
use  of  the  galvano-cautery,  or  the  knife,  for  the  removal  of  tissue 
at  the  edge  of  the  perforation.  This  plan  is  spoken  well  of 
by  6ruber,t  who  also  recommends  for  small  perforations 
numerous  incisions  ^  —  1mm.  in  length,  made  quite  close  to 
one  another,  and  at  right  angles  to  the  margin  of  the  perfora- 
tion. The  operation  causes  only  slight  pain  and  haemorrhage. 
Gruber  states  that  small  perforations,  even  of  long  standing, 
treated  in  this  way,  often  close  up,  and  larger  ones  diminish  in 
size.  The  experience  of  other  surgeons  is,  however,  less  favour- 
able. In  some  cases  of  dry  perforation,  division  of  the  tensor 
tjTnpani  tendon  is  followed  by  partial  or  complete  closure  of  the 
opening;  and  removal  of  the  malleus,  when  the  handle  seems 
foreshortened,  increases  the  efiect  of  the  operation  on  the 
tendon. 

Many  attempts  have  been  made  to  utilise  portions  of  skin 
and  various  membranes  in  order  to  cover  up  the  perforation,  but 
hitherto   without   anv   decided    amount    of    success.      The    first 

*  Marcus  Banzcr,  Disputatio  de  Auditione  lACia^  1640  (cited  by  Politzer, 
S.  346). 

t  Lehrbuch  der  Ohrenheilkunde^  II.  Auti.  S.  362.  (Professor  Gruber's  death 
was  announced  while  these  pages  were  being  printed.) 
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surgeon  to  perform  this  myringoplastic  operation  was  Pi'of. 
Bert  hold,*  of  Konigsberg.  He  first  applied  a  piece  of  court 
plaster  (which  was  allowed  to  remain  for  three  days)  in  oixler 
to  remove  the  epidermis.  He  then  detached  a  portion  of  skin 
from  the  patient's  forearm  and  applied  it  to  the  opening,  the 
edges  of  which  it  overlapped.  The  external  meatus  was  after- 
wards plugged  with  cotton-wool.  Subsequently  Berthold  used  a 
portion  of  egg-membrane  for  the  same  purpose.  A  very  fine 
glass-pipette,  bent  at  an  angle  of  125^,  and  fitted  with  an  ordinaiy 
piece  of  india-rubber  tubing,  closed  at  the  further  end,  was  ust*d 
for  the  introduction.  The  mouth  of  the  pipette  was  dipped  in 
white  of  eg^,  and  a  small  piece  of  the  egg-membrane  aspirate<l 
on  to  it  with  the  moist  inner  surface  outermost.  The  membrane 
adheres  to  the  mouth  of  the  pipette,  and  can  thus  be  conveniently 
trimmed  into  shape.  It  is  then  conveyed  to  the  required  position 
on  the  tympanic  membrane,  to  which  it  is  made  to  adhere  by 
compressing  the  india-rubber  tube.  It  soon  becomes  closely 
united  with  the  edge  of  the  perforation,  and  it  may  remain  for 
weeks  or  months,  but  the  effect  is  never  permanent. 

Since  1 888  Berthold  t  has  returned  to  his  first  plan  of  utilising 
the  integument,  but  he  applies  it  not  to  the  remains  of  the 
tympanic  membrane,  but  to  the  mucous  membrane.  After 
suppuration  has  ceased,  and  he  has  loosened  any  adhesions 
between  the  edge  of  the  perforation  and  the  opposite  wall  of 
the  tympanum,  he  places  on  the  granulating  nmcous  surface  of 
the  promontory  a  piece  of  skin  precisely  the  size  of  the  per- 
foration, and  of  a  thickness  equal  to  the  distance  lietween  the 
margin  of  the  latter  and  the  inner  tympanic  wall.  The  piece  of 
skin  fits  into  the  margin  of  the  perforation,  as  a  watch  glass  into 
the  gi'oove  of  the  rim.  The  granulating  mucous  membi*ane 
affords  the  material  for  the  nourishment  of  the  transplanted  skin, 
whilst  the  latter  is  attached  to  the  edges  of  the  perforation  by 
the  secretion  which  oozes  out.  Transplantation  %vith  human  skin 
proved  successful,  in  Itert hold's  hands,  in  closing  over  the  largest 
perforations,  and  even  in  cases  in  which  the  tympanic  membrane 
had  been  completely  destroy tn:!.  One  drawback  connected  with 
this  method  is  due  to  the  uncertainty  as  to  whether  union  will 

♦  Tagthl.  d.  61,    Vertammluntf  Veiittcker  Natuffcfrtchtr  und  Aerzte,  Gatsel, 
1878. 

t  Arc  hires  of  Otology^  vol.  xx.  p.  371. 
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take  place,  and  the  difficulty  of  selecting  the  proper  time  for  the 
operation.  If  the  niucoua  membrane  were  etill  secreting,  the 
continuance  of  the  suppuration  would  almost  certainly  prevent 
adhesion.  If,  on  the  other  hand,  suppiimtiou  hafl  ceased,  the 
mucous  membrane  would  have  a  coating  of  epithelium,  whicli 
would  prope  an  oljstaole  to  union.  Moi-eover.  in  the  hands  of 
some  surgeons,  this  method,  although  successful  so  far  as  i-egarded 
closure  of  the  pei-foratiou,  i-esulted  in  more  or  less  diminution  of 
hearing-power. 

The  Artifloial  Tympanic  Xembrane. — Ah  already  stated,  an 
English  surgeon,  Mr.  ^'earsley,  was  the  first  to  call  attention  to 
the  improvement  in  hearing  which  can  sometimes  he  produced 
by  applying  a  little  plug  of  cotton-wool  over  a  perlVnal  ion  in  the 


tympanic  membrane  (Figs.  108,  109).  Since  his  time  many 
attempts  have  been  made  to  discover  more  efficacious  contrivances, 
and  a  considerable  amount  of  success  lias  been  attained.  The 
objects  aimed  at,  and  the  modes  in  which  the  vai-ious  appliances 
a(.^t,  differ  to  some  extent  in  character.  By  some  the  vibrating 
surface  of  the  membiane  is  increased,  if  not  restored  to  its 
onginal  amount,  while  at  the  same  time  preasui-e  is  exereised  on 
the  remains  of  the  membrane  and  the  ossicles  connected  there- 
with. If  also  the  liandle  of  the  malleus  be  much  dmwn 
inwards,  pressure  u])on  the  short  process  ovei-comee  this  con- 
dition and  causes  a  movement  of  the  ossicles  in  an  ontward 
direction. 

Not  long  after  Yearsley  advocated  the  cotton  Jtliig.  Toynl)ee 
devised  an  artificial  drum,  consisting  of  a  disk  of  vulcanite  india- 
rubber,  6 — 7mni.  in  diameter.  Attached  to  its  middle  is  a  piece 
of  silver  wire,  about  \^  inches  in  length  (Fig.  110).     Tlie  disk  is 
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cut  to  fit  tlie  DiF-atus,  and,  when  moisttriied,  is  easily  introdnoc 
by  taking  tlie  free  end  of  the  wire  between  the  fingers,  draw 
the  aiiricle  backwards  and  npwards,  nnd  then  pushing  the  c 
along  the  meatus  until  it  meets  with  resistance.    In  some  paiient^ri 
however,    the    wire    liandle  causes    uncomfortable    sensations    OT  J 
irritation  in  the  meatus,  and  it  may  become  detached,  hence  a 
thread  has  been  used  instead  of  the  wire  (Fig,  111),  and  various 
modifications  of  TovTibees  appliance  liave  been  miggested.      In 
placti  of  the  wire,  Lucae  haa  a  fine  india-rubber  tube  connected 
with  the  disk,  and  insertion  is  effected  by  the  aid  of  a  probe 
filling  the  tube.     Gruber*  has  designed   a  somewhat   elaboretB'l 


but  effective  apparatus,  by  means  of  which  the  patient  can  con-  ' 
struct  tile  arti6cial  membrane.  The  apiwratns  consists  of  a 
vulcanite  case  containing  needles,  silk  thread,  and  a  8uitAb1« 
eheet  of  giitta-perclia  tissTie.  The  end  of  the  case  contains  & 
pmich,  coiTesponding  to  the  size  and  shape  of  the  normal  tjTn- 
panic  membrane.  By  this  instrument  a  disk  is  punche<l  out  of 
iIk-  gntta-percha  and  threade<l  with  silk  through  the  centr* 
A  simple  instrument  is  employed  for  the  introduction  of  I 
ailificial  memln^ne.  It  is  a  piece  of  wire  curved  round  to  fon 
a  small  ring,  which  is  bent  at  a  right  angle  to  the  shank, 
other  end  is  l>ent  to  fonn  a  larger  ring.  To  insert,  the  disk, ' 
Ihi-ead  is  pngsetl  through  the  suiaU  ring  and  along  the  wire,  beii^ 
J«pt  ni  contact  with  ihis  by  the  finger.  When  the  disk  hwl 
•  UltTl/uc\  dtr  OArcaJteiUm^de,  S.  384, 
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been  properly  adjusted  in  its  place,  tlie  thread  is  released  and 
the  wire  is  withdrawn.  A  pair  of  bent  forceps  may  also  be  used 
for  the  introduction  of  the  artificial  membrane.  Linen,  silk,  or 
paper  may  be  used  in  place  of  the  ^itta-percha.  Dr.  Katz* 
recommends  a  thin  pellicle  of  celloidin  (celloid  10,  alcohol  and 
ether  aa.  50) ;  this  is  applied  by  means  of  a  plug  of  wool  dippetl 
in  the  solution. 

Another  convenient  contrivance  is  that  devised  by  Dr.  Hart- 
Biann.t  It  consists  of  a  small  poi'tion  of  cotton-wool,  twisted 
into  a  round  ball  and  continue<l  into  a  thin  process,  around  which 
a  thread  is  earned :  the  whole  is  impregnated  with  a  solution  of 
wax.  Delstanche  has  devised  an  equally  simple  contrivance.  He 
takes  a  small  piece  of  soft  wii'e,  which  he  bends  at  one  end. 
Around  this  wire  the  cotton-wool  is  wrapped  in  such  a  way  as 
to  form  a  little  ball  at  the  end,  while  the  rest  of  the  wire  is 
covered  only  with  a  thin  layer  of  wadding.  l-*olitzer  has  sug- 
gested a  more  durable  contrivance.  This  consists  of  a  piece,  half 
a  centimetre  long,  cut  from  the  side  of  an  india-rubber  tube 
2 — 3mm.  thick  ;  the  lower  end  is  perforated  and  fixed  to  a 
moderately  strong  wire.  Good  results  can  also  be  obtained 
from  the  introduction  of  a  piece  of  india-rubber  tubing,  adapted 
to  the  length  of  the  meatus,  and  having  its  inner  extremity 
either  rounded  off  or  cut  obliquely.  The  same  authority  recom- 
mends another  contrivance,  viz.,  a  combination  of  Toynbee's 
membrane  with  a  stapes  bone,  taken  from  a  dead  body,  for 
cases  in  which  the  crura  have  been  destroyed  by  erosion,  and 
only  the  base  of  the  bone  is  present  in  the  fenestra  ovalis. 
The  ossicle  is  fastened  by  thread  to  the  india-nibber  plate,  and, 
when  introduced,  is  directed  towards  the  niche  of  the  fenestra 
ovalis.  The  waves  of  sound  are  conveyed  from  the  disk  to  the 
foot-plate  of  the  stapes,  and  thence  to  the  labyrinth. 

It  would  seem  that  on  the  whole  the  l)est  sul)stitute  for  the 
natural  tympanic  membrane  is  a  cotton-ball  or  pellet  impregnated 
with  boric  acid,  salicylic  acid,  or  thymol,  and  then  moistened  with 
diluted  glycerine  (1:4  Aq.).  It  is  well  to  attach  a  piece  of 
thread  to  the  pellet,  so  that  it  may  be  easily  removed.  Cotton- 
wool causes  little,  if  any,  irritation,  and  has  the  further  advantage 
of  absorbing  secretions.    In  some  cases  two  or  three  layers  of  lint, 

♦  DevUehe  Med,  Woch.,  1889,  Nr.  28. 

t  J>iteases  of  the  £ar,  English  Translation  of  3rd  Edit.,  p.  118 
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cut  to  the  requisite  size  and  shape,  answer  better  than  the  pellet 
of  cotton-wool.  It  must  be  remembered  that  different  appliances 
are  suitable  for  different  patients,  and  it  is  therefore  well  to 
be  provided  with  several  forms. 

Any  form  of  artificial  substitute  for  the  membrana  tympani 
requires  renewal,  and  should  generally  be  removed  at  night ;  it 
is,  therefore,  well  to  teach  the  patient  the  method  of  application. 
After  a  little  instruction,  the  task  will  be  found  very  simple ;  the 
patients  soon  find  out  the  best  position  for  the  pellet  and  the 
exact  amount  of  pressure  wliich  renders  it  effective.  During  the 
introduction,  the  external  meatus  must  be  straightened  by  drawing 
the  auricle  outwaixis  and  backwards.  The  pellet  is  grasped  by  a 
pair  of  forceps,  and  pushed  to  the  bottom  of  the  meatus  witb  an 
inclination  slightly  forwards. 

As  a  general  rule,  it  is  necessary  that  the  parts  should 
become  gradually  accustomed  to  the  presence  of  any  artificial 
substitute  for  the  tj-mimnic  membrane.  More  or  less  irritation 
may  be  caused  not  onlv  to  the  remains  of  the  membrane  and 
the  tympanum,  but  to  the  structui-es  of  the  labyrinth,  and  this 
result  must  1^  as  far  as  jwssible  avoided.  For  this  purpose, 
the  pellet  should  at  first  be  worn  only  for  an  hour  or  two  and 
then  removed ;  and  this  practice  must  be  pursued  for  several 
days,  increasing  the  time  until  the  pellet  can  be  worn  during 
the  whole  day.  The  pellet  should  be  removed  on  the  appearance 
of  any  sign  of  irritation.  In  some  cases,  the  best  plan  is 
to  let  the  patient  wear  it  only  when  conversation  becomes 
necessary. 

With  regard  to  the  modus  operaiuJA  of  these  appliances, 
Toynbee  thought  that  the  resonance  of  the  tympanic  cavity 
was  restored  by  the  rubber  disk ;  but,  against  this  view,  it 
must  be  remembered  that  the  perforation  is  not  always  closed 
by  the  disk,  and  certainly  not  occluded  by  a  cotton-wool  pellet, 
the  effect  of  which  is  oft^n  considerable.  Erhard  considered 
that  the  effect  was  due  to  the  pressure  upon  the  remains  of 
the  membrane  and  the  handle  of  the  malleus,  or  upon  the  stapes 
if  separated  from  the  incus.  His  idea  was  that  the  bones,  whose 
articulations  had  been  loosened,  were  thus  held  closely  together, 
with  improvement  of  sound-conduction  as  the  result.  Altera- 
tion in  the  intra-labyrinthine  pi'essure  has  also  been  suggested 
as  an  explanation.     According   to  another  view,   pressure  upon 
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the  short  process  of  the  malleus  acts  upon  the  ossicular  cham. 
which,  previously  drawn  inwards,  is  restored  to  a  more  natural 
position.  In  all  probability  these  causes  frequently  c^>oi>erate. 
their  influence  vaning  in  degree  in  different  cases. 

The  employment  of  an  artificial  membrane  is  indicateil  when 
the    jjerforation    is    accompanied    by   marked   deafness   on   both 
sides,   and  when   the   inflammatory  swelling  of  the   remains   of 
the  membrane  and  of  the  mucous  lining  of  the  cavity  and  tlie 
suppuration  have  been  rt^duced  to  a  minimum.     The  appliance 
sometimes   proves   beneficial   in   cases   in   which   the   membrane 
is   intact;    the   deafness,    which    is   the   prominent  SNTuptom,    is 
momentarily   improved    by    pressui-e    uyton    the    shoi-t    process. 
When   perforation    exists   only   on    one   side,   and   the   hearing- 
function  is  good  on  the  other,  an  artificial  membi-ane  may  be 
worn   as   a   protection   against    the    ingress    of   foreign    bodies, 
though  its  good  effects  may  be  outweighed  by  the  irritation  it 
causes.     The    size    of    the    peiforation    does    not    influence    the 
results  of  the  appliance,  which,  however,  often  acts  remarkably 
well  when   the   opening   is    large   and   the   staj^s   exposed   and 

freely  movable. 

The  question  whether  tJie  artificial  appliance  will  prove 
useful  in  any  given  case,  even  if  the  external  conditions  ap|>ear 
favourable,  can  be  determined  only  by  repeated  exj^eriments. 
These  should  be  conducted  in  the  following  manner :  any  exuda- 
tion should  be  removed  either  by  means  of  cotton-wool  or  by 
gyringing.  When  the  parts  have  been  thoroughly  dried,  the 
hearing-power  for  speech  should  be  tested.  The  artificial  mem- 
brane is  then  introduced  as  previously  du-ected,  and  the  test  is 
again  applied.  If  the  rubber  disk  be  used,  it  should  be  of  such 
a  size  and  form  as  to  overlap  the  margin  of  the  opening;  and 
before  introduction  it  should  be  moistened  with  warm  water, 
glycerine,  or  some  antiseptic  solution. 

In  some  cases,  the  introduction  of  the  appliance  is  followed 
bv  no  alteration  of  hearing-power,  but  by  pain  and  noises  in 
the  ear.  Under  such  circumstances,  it  is  well  to  alter  the  posi- 
tion of  the  artificial  membrane  or  to  try  other  appliances,  until 
a  different  result  is  obtained.  It  sometimes  happens  that,  the 
patient  is  able,  after  a  little  instruction,  to  adjust  the  appliance 
and  to  make  it  act  satisfactorily.  When  this  result  has  been 
achieved,  the   improvement  in  the   hearing-power  is  often  very 
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toiisiderable ;   e.ij.,  a   patient   who   previously   couM    hear  spoka 
words    perhaps    at    no    greater    diataiiee    than    16    or    20   inchei 
can  now  hear  a  whisper  uttered  6 — 10  yards  off,     Sucli 
jii'ovemeiit  is,  however,  irapoasible,  if  the  ossicles,  and  espeuot 
the  stapes,  have  been  rendered  all  but  immovable  by  adhesioi 
Apparent    improvement    in   bone-conduction    sometimes    resuld 
i'l-om  the  ubb  of  one  of  these  appliances. 

After  having  tried  several  forma  of  artificial  membrane, 
one  which  causes  the  most  improvement  should  lie  selec 
foi-  use.  If  theie  still  be  at)y  discharge  from  the  ear,  a  pellf 
of  cottou-wool,  iv'hich  can  tw  impregnated  wifJi  some  atitf 
Kfptie  fluid,  will  be  found  the  most  suitable  appliance.  In  i 
cases,  should  any  signs  of  inflammation  appear,  the  appliaiu 
nmst  be  disused  for  a  few  days,  during  which  boric 
should  be  employed   by   insufflation.     In   some  cases   the   a] 
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cation  of  an  artificial  tympanic  membrane,  though  not  materii 
improving  the  I lea ring-power,  decidedly  alleviates  the  subjectiva' 
.•iensiitioiis,  and  is  a  source  of  irreat  eoinfort.  to  tli>^  ]Kitii.'nl 

(3j  Calcareous  SepositB  in  the  Tympanic  Membrane. 

— Calcareous  deposits  are  frequent  i-esiilta  of  various  atlectiona 
the  tympanic  membrane,  e.ij.,  of  inflammation,  with  or  witli 
the  formation  of  abscesses,  of  middle-ear  cataiTii,  and  of  chi 
purulent  inflammation.  When  resulting  from  this  last  complaint 
they  are  usually  associated  \»*ith  cicatrices  or  persistent  j^rfbra- 
liona  (Figs,  106,  112).  Their  presence  indicates  previous  infil- 
tration, tiie  i-esult  of  iiiflanmiatory  jirocesees.  The  deposited 
matters  have  not  been  absorbeil.  but  have  undergone  calcareoiu 
metamorphosis,  in  which  amorphous  calcium  phospliate  has  liecn 
fanned  with  moi-e  or  less  pigment.  In  some  deposits  the  calcium 
phosphate  takes  the  form  of  crystals. 

•  This  is  ill  Imriuony  with  the  tM|ic:riciicD  of  Dr.  Gompprtr,  ariO  othor*,    See 
wusaion  nmonli-J  In  Journal  of  Litryaii«lmjj/,  JViinologs,  Aid  Otohgy, 
>, )!,  S14. 
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'  Theaii  calcoitiuus  deposits  occur  as  patches  varying  in  sizt-. 
either  isolated  or  collected  together,  so  as  to  form  more  or  less 
crescentic  masses  in  the  substance  of  the  tympanic  membrane ; 
tliey  are  greyiah-white,  like  chalk,  or  perhaps  somewhat  yelloM'iali 
in  colour.  The  margin  towards  the  periphery  is  usually 
smooth,  whereas  the  concavity,  towards  the  umbo,  is  often 
irivgularly  serrate  or  dentate.  When  thick  they  cause  the 
internal  sui-face  of  the  membrane  to  become  uneven,  as  if  some 
fluid  plaster  had  been  poured  over  it  and  had  set  irregularly. 
If,  on  the  other  hand,  the  calcareous  masses  are  nearer  tJie 
external  surface,  tliey  form  little  elevations  thereon,  like  those  on 
a  map  in  relief.  Between  the  calcareous  portio?is  and  the  handle 
Lof  the  malleus,  and  likewise  between  the  former  and  the  cir- 
niniference,  the  membmne  is  generally  normal  in  character,  and 
PlCapable  of  executing  vibrations.  It  very  rarely  liappens  that  the 
entire  structure  is  infiltrated,  stiffene*!,  and  unyielding,  as  a  result 
Atf  calcareous  deposit.  Sometimes  small  calcai-eous  patches  are 
found  scatterefl  about  in  cicatrices ;  they  are  probably  develoiied 
from  infiltration  resulting  from  recurrence  of  inflammation  in 
the  part.  In  veiy  rare  instances  osseous  deposits  are  found  in 
the  membrane. 

Once    formed,   these   calcareous   deposits    remain    permanent ; 

if  inflammation  of  the  membrane  takes  plat^e,  and  the  external 

layer  becomes   relaxed  and   injecteJ,  the   patches  appear  lai'gei-, 

ikjretlo wish-red  in  colour,  and  more  ileeply  imbedded  in  the  sur- 

H^ rounding  parts.      After  the   process  has  subsided,  the  deposits 

^Kfesume  their  former  appearance. 

^v  There  are  no  special  subjective  symptoms  connected  with 
^Bthese  calcareous  patches  on  the  tympanic  membrane.  The 
"■  deafness  and  noises  in  the  ears,  not  infrequently  present,  are 
probably  due  to  changes  in  the  deeper  parts.  When,  however, 
the  greater  portion  of  the  membrane  is  occupied  by  calcareous 
H  ■deposits,  its  elasticity  rtnd  capacity  for  vibration  will  be  nmcli 
^■impaired,  with  diminutit}n  of  hearing-power  aw  a  direct  result, 
^ft  It  seldom  happens  that  any  treatment  is  ref|uired  for  cal- 
^■^aii'ouB  de[Mi8its  in  the  tympanic  membrane.  The  removal  of 
^Hiuch  patches  may  cause  inflammation,  and  cnn  only  be  followed 
^■1>y  cicatricial  formation,  by  which  the  hearing-i>ower  will  be  still 
^Kiaore  impaired.  Operative  interference  is,  however,  justifiable 
^Kwhen  the  entire  membrane  is  affected  by  the  deposit,  providetl 
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that,  the  stapes  be  mo\'7ible,  and  bone-conduction  be  little,  if  at> 
all,  impaii*ed.  Under  such  circumstances,  improvement  may  be 
effected  by  excising  the  tympanic  membrane  and  the  malleus. 
Medical  treatment,  whether  local  or  general,  has  no  effect  on 
such  deposits. 

Thickening  of  the  Tympanic  Membrane. — This  condition,  which 
is  b}'  no  means  infrequent,  is  distinguished  from  calcareous 
deposit  by  the  fact  that  the  diseased  portions  are  not  so  clearly 
circumscribed,  and  are  less  white  in  tint.  The  thickening  is  due 
to  increased  volume  of  tissue,  either  epithelial  or  connective,  or 
to  deposit  of  molecular  detritus ;  it  may  affect  any  layer  of  the 
membrane,  or  all  of  them  to  the  same  extent ;  it  is  apt  to  be 
most  marked  in  the  membrana  propria,  and  it  may  be  either 
diffused  or  limited  to  cei'tain  spots  or  zones. 

The  thickening  more  or  less  modifies  the  transparency  of 
tlie  membrane,  and  causes  it  to  become  cloudv ;  the  affected 
spots  have  a  whitish,  milky,  or  tendinous  appearance.  This 
change  sometimes  causes  a  whitish  semi-circle  to  be  distinguish- 
able; it  begins  at  the  short  process,  and  passes  downwartls  and 
Imckwards,  and  thence  into  the  anterior  inferior  quadrant.  In 
other  cases,  it  forms  a  complete  circle.  In  old  persons,  the  lower 
half  of  the  membrane  is  sometimes  thus  marked. 

Opacity  of  the  tympanic  membrane  is  not  infrequently  caused 
bv  new  foiinations  of  connective  tissue  within  the  cavitv.  These 
take  the  form  of  bands  or  false  membranes,  extemding  from  the 
tympanic  walls  or  ossicles  to  the  internal  surface  of  the  membrana 
tympani ;  and  the  opacities  they  cause  vary  in  size  according  to 
their  form  and  the  extent  of  surface  to  wliich  they  are  attached. 
In  all  such  conditions,  the  lustre  of  the  membrane  and  the 
reflection  of  light  may  remain  unchanged;  it  is  only  w^hen 
the  epidermis  of  the  cutis  is  insufficiently  illuminated  (as  in 
young  cliildren)  or  much  increased  (as  in  old  persons)  that- 
the  external  surface  of  the  membrane  has  a  dull,  lustreless 
ap]^Arance. 

Permanent  opacities  of  the  tympanic  membrane  have  to 
be  distinguished  from  similar  appearances  due  to  the  presence 
of  morbid  products  within  the  cavity,  such  as  accompany  the 
various  catarrhal  and  inflammatory  affections  already  described. 
The  history  of  the  case,  and  the  fact  that  the  opacity  is 
confined  to  or  most  marked  in  the  lower  part  of  the  tympanic 
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membrane,  and  undergoes  various  alterations  when  the  tympanum 
is  inflated,  will  serve  to  distinguish  the  two  conditions. 

It  remains  to  add  a  few  words  on  an  opiX)site  condition  of 
the  membrana  tympani,  viz.,  loss  of  substance,  which  sometimes 
occurs  in  patches,  either  alone,  or  while  thickenings  exist  in 
other  portions  of  the  membrane.  The  change  principally  atfects 
the  membrana  propria,  the  fibres  of  which,  once  destroyed,  are 
not  renewed.  The  nutritive  disorder  which  produces  this  result 
may  be  of  a  subacute  inflammatory  character,  with  infiltration 
as  a  consequence;  or  it  may  be  attendant  upon  abnormal 
conditions  of  pressure  and  tension,  the  effects  upon  the 
membrane  being  the  degeneration  of  its  fibres,  molecular 
disintegration,  fatty  changes,  and  absorption.  Atrophy  is  the 
ultimate  result,  and  the  affected  portions  of  the  membrane  are 
therefore  thinner  and  less  resistant.  If  the  wasting  process  be 
of  a  more  rapid  character,  and  attended  with  exudation  into  the 
tissue  of  the  membrane  and  softening,  the  proi*ess  is  apt  to  involve 
all  the  layers,  and  perforation  is  the  necessary  consequence. 

In  atrophic  processes,  such  as  those  just  descril)ed,  only  small 
islets  of  the  membrane  may  be  affected,  or  the  gi'eater  portion 
thereof  may  be  involved,  and  between  the  two  extremes  theiv 
are  many  intermediate  degrees.  The  atrophied  portions  are 
more  transparent,  have  a  darker  look,  and  are  below  the  level 
of  the  adjacent  parts.  They  are  darker,  because  when  light 
impinges  upon  them  only  a  smaller  portion  is  reflected,  the 
greater  part  being  transmitted.  The  inner  wall  of  the  tym- 
panum is  not,  however,  a  good  reflecting  surface,  and  therefore 
less  light  reaches  the  eye ;  this  diminished  inflection  causes 
the  atrophied  spots  to  appear  darker,  as  compared  with  the 
parts  immediately  surrounding  them.  The  alteration  in  the 
level  of  the  affected  spots  and  their  depressed  position  are  due 
to  the  absence  of  the  membrana  propria.  Hence  they  offer 
less  resistance  to  the  pressure  of  the  atmosphere  and  become 
concave.  Such  circumscribed,  dark,  and  depressed  spots  may 
be  mistaken  for  perforations.  A  similar  mistake  may  also  he 
made  when  the  whole  membrane  is  in  a  marked  state  of 
atrophy,  so  that  the  inner  wall  of  the  tjnnpaimm  becomes 
clearly  visible. 

The  movements  of  these  atrophied  spots  during  the  respira- 
tory acts   and   under  the   influence   of  the   air-douche  are   the 
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will  be  noticed  in  the  appearance  of  the  spot  itself,  but  the 
membrane  at  the  circumference  will  be  forced  more  or  less 
outwards,  and  will  reflect  the  light  differently.  If  the  residt  of 
the  injection  be  to  separate  the  membrane  from  its  attachment 
and  to  break  up  adhesions,  the  abnormal  concavity  will  to  a 
gre^t  extent  disappear,  and  a  reddish  tint  may  be  noticeable, 
due  to  escaj)e  of  blood  from  ruptured  vessels. 

Politzer  recommends  that  a  probe  should  be  used  to  assist 
in  the  diagnosis  of  adhesions.  If  any  portions  of  the  membrane 
fail  to  move  when  air  is  injected  or  when  Siegle's  speculum  is 
used,  and  a  firm  osseous  basis  can  be  felt  with  the  probe,  it  may 
be  inferred  that  the  cicatrix  is  directly  connected  with  the  bony 
wall.  It  must,  however,  be  remembered  that  thickened  and 
calcified  portions  of  the  membrane  will  appear,  when  touched,  as 
hard  as  bone. 

The  manner  in  which  light  is  reflected  also  serves  to  guide 
the  diagnosis.  When  the  lower  portion  of  the  membrane  is 
adherent  to  the  inner  wall  of  the  tympanum,  the  nonnal  cone 
of  light  is  decidedly  enlarged.  When  the  posterior  segment  of 
the  membrane  is  adherent,  the  light  is  reflected  from  a  triangular 
spot,  the  apex  of  which  corresponds  with  the  extremity  of  the 
handle  of  tlu^  malleus,  while  the  base  is  towards  the  promontory. 
If  this  cone  of  light  remain  unaltered  when  the  membrane  is 
forced  outwards  by  the  air-douche,  there  can  be  no  doubt  as  to 
the  existence  of  adhesions. 

When  the  membrane  is  attached  by  connective  tissue  to 
the  inner  wall,  and  is,  therefore,  somewhat  movable,  the  dia- 
gnosis becomes  more  difficult.  Inflation  of  the  tympanum  may, 
in  such  a  case,  cause  the  membrane  to  bulge  outwards  and 
produce  a  decided  change  in  the  reflection  of  the  light ;  but, 
unless  the  movement  be  somewhat  considerable,  there  will  be 
no  marked  depression  corresponding  with  the  adherent  spot. 
Appearances  similar  to  those  caused  by  adhesions  may  also  be 
due  to  increased  tension  of  portions  of  the  membrane.  When 
air  is  forced  into  the  tympanum,  such  portions,  being  more 
resistant  to  pressure,  remain  below  the  surface  of  the  mem- 
brane generally,  as  is  the  case  with  adhesions.  When  this 
condition  is  noticed  and  the  depressed  spot  is  at  the  same  time 
opaque,  the  question  whether  adhesions  exist  will  be  very  difficult 
to  determine. 
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The  adhesions  which  are  formed  between  various  portions  of 
the  tympanum  are  liable  to  produce  great  alterations  in  the  con- 
dition of  the  cavity.  The  latter  is  often  divided  into  irregular 
spaces,  either  communicating  with  oi*  shut  off  from  each  other ; 
and  the  opening  into  the  Eustachian  tube  and  into  the  mastoid 
antrum  may  be  completely  occluded  by  false  membrane.  Spaces 
of  this  kind,  formed  in  the  t}Tnpanum  and  shut  off  from  the  air, 
become  filled  with  epithelial  d6bris  and  paiticles  of  cholesterin. 
As  a  matter  of  coui'se,  the  size  of  the  cavity  is  much  reduced  by 
the  connective-tissue  fonnations,  which  not  only  extend  across  it, 
but  sometimes  fill  up  the  depressions  so  as  completely  to  obliterate 
them.  As  a  further  result,  the  bands  and  layers  of  connective 
tissue  sometimes  become  ossified  or  indurated  from  calcareous 
deposits,  and  i)roduce  ankylosis  of  the  ossicles  and  rigidity  of  the 
fenestra  rotunda,  with  serious  impairment  of  hearing-power  as  a 
necessary  result. 

In  these  cases  of  adherent  cicatrices  of  the  membrana  tympani, 
the  degree  in  which  the  hearing-power  is  affected  varies  with  the 
<;ondition  of  the  ossicles  and  fenesti'se.  The  impairment  is  least  in 
those  cases  in  which  only  that  part  of  the  membrane  which  is 
below  the  handle  of  the  malleus  is  adherent  to  the  inner  wall. 
When,  however,  the  upper  portion  is  affected  and  the  handle  of 
the  malleus  is  drawn  inwards  and  united  with  the  promontory, 
and  the  incus  and  stapes  are  adhei^ent  to  the  membrane,  the 
obstacles  to  the  conduction  of  sound  will  necessarily  be  very 
great.  Some  compensation  occurs  in  those  cases  in  which  the 
stapes,  though  separated  from  the  incus,  becomes  adherent  to 
the  membrane;  sound  is  then  conducted  from  the  latter  to  the 
bone  in  contact  with  it. 

Treatment  of  Adhesions. — When  the  hearing-power  is  decidedly 
impaired,  and  no  improvement  i-esults  from  inflation,  from  the 
use  of  Siegle's  pneumatic  speculum,  and  other  methods  already 
described,  division  of  the  adherent  tissues  may  prove  successful. 
Obstinate  subjective  sensations  are  also  sometimes  relieved  by 
operations  of  this  kind,  which  are,  however,  contra-indicated  when 
bone-conduction  is  lost  or  considerably  diminished. 

The  indications  for  operative  treatment  are  by  no  means 
clearly  defined ;  they  are  summed  up  as  follows  by  Politzer,  who 
lias  operated  repeatedly  with  a  fair  amount  of  success: — 

(1)  When  a<lhesions  exist  between   the   membrana  tympani 
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and  the  inner  wall ;  when  the  surface  of  the  former  is  marked 
by  irregular  depressions  and  bar-like  ridges,  while  the  ossicles 
are  immovable  and  the  hearing-power  is  much  impaired.  The 
condition  of  the  membrane  remains  unchanged  when  the  air 
is  rarefied  in  the  meatus.  Under  such  circumstances,  the  opera- 
tion consists  in  dividing  the  ridges  at  right  angles  to  their  course ; 
one  or  two  incisions  are  made  with  a  small  knife  rounded  off 
-at  its  extremity,  and  are  carried  down  to  the  promontory. 
Politzer  states  that  he  obtained  favourable  results  in  cases  in 
which  band-like  ridges  extended  between  the  handle  of  the 
malleus  and  the  articulation  between  the  incus  and  stapes.  The 
-edges  of  the  incisions  are  apt  to  unite  soon  after  the  opera- 
tion, the  result  of  which  is  sometimes  permanent,  but  sometimes 
temporary. 

(2)  When  the  lower  end  of  the  handle  of  the  malleus  is  united 
with  the  wall  of  the  promontory,  so  that  the  incus  and  stapes  are 
•drawn  inwards,  there  is  serious  impairment  of  hearing,  which  may, 
however,  be  relieved  by  several  incisions,  made  at  right  angles, 
into  the  cicatricial  tissue,  near  the  extremity  of  the  handle  of  the 
malleus.  The  operation  will  prove  useless,  if  the  latter  bone  and 
the  incus  be  imbedded  in  connective  tissue.  If,  in  such  cases,  the 
articulation  between  the  stapes  and  incus  be  exposed,  and  the 
-condition  be  improved  when  pi*essure  is  made  with  a  probe,  the 
inference  may  be  drawn  that  the  adherence  of  the  malleus  to  the 
promontory  keeps  the  remaining  ossicles  in  a  tense  condition.  To 
i*emedy  this,  and  to  release  the  stapes,  Politzer  divides  the  long 
process  of  the  incus  by  means  of  a  pair  of  small  scissors,  having 
blades  4mm.  long  and  IJram.  wide.  One  blade  is  fixed,  while 
the  other  moves  with  a  lever  action.  The  scissors,  fitted  into  an 
appropriately  curved  handle,  with  the  blades  closed,  are  passed 
in  a  horizontal  direction  towards  the  long  process  of  the  incus, 
and  then  opened,  pushed  foi'ward,  and  closed.  After  the  opera- 
tion, in  order  to  prevent  union,  a  prolx?  is  used  to  push  the 
upper  end  of  the  bone  backwards  and  upwaixls ;  some  amount 
of  force  is  necessary  for  this  purpose.  The  position  of  the 
bone  cannot  be  altei*ed  when  there  is  much  connective  tissue 
in  the  upper  tympanic  spaces,  or  when  there  is  ankylosis  of 
the  incus.  " 

(3)  When  the  movements  of  the  stapes  are  interfered  with  by 
fibrous  connective  tissue  in  the  posterior  superior  portion  of  tjie 
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promonforj-.  and  in  the  pelvis  ovatis.  In  th^e  («se3,  a  horlzoi 
iHcisigii  is  carried  below  tlie  head  of  the  stapes,  dividing  tJjft 
cicatricial  tissue  and  releasing  the  bone  to  some  extent.  If  little 
or  no  improvement  resnlt,  another  incision  should  Iw  made, 
jiaroUel  to  tin*  former,  but  above  the  head  of  the  stajies.  If  the 
tendon  of  the  stapedius  muscle  be  imbedded  in  the  cicatrioial 
tissue  in  the  niche  of  the  fenestra  ovalis.  and  is  visible  on  the 
surface  of  the  cicatrix  a^  a  wliitisli  band,  extending  liockwards 
from  the  head  of  the  stapes,  an  incision  through  the  new  tissue 
will  include  the  tendon,  and  should  be  carried  at  right  angles  to 
its  course.  Other  metliode  are  required  for  cases  in  which  uo 
opening  exists  in  the  tympanic  membrane:  but  its  tissue  is  bo 
changed  as  to  allow  bands  of  false  membrane  to  be  nsible  through 
it,  and  no  alteration  is  produced  either  by  the  aii--douche  or  hy 
aspiration.  If  an  operation  be  decided  upon,  the  first  step  is  to 
make  an  opening  in  the  membrane  with  a  paraoentejiis  needle 
close  to  the  spot,  where  the  land  appears  to  be  attnched.  A 
tenotome,  suitably  curved  near  it«  apex,  is  passeil  tlu-ough  this 
opening,  and  the  band  is  then  divided.  Wi-eden's  instrument 
consists  of  a  laricet-lieaded  needle,  bent  close  to  its  ajiex  nearly  to 
a  right  angle,  and  having  a  very  sharp  edge  all  round.  The 
nee<lle  is  attarhed  to  a  handle,  and  can  be  fixed  in  any  iKMsitioa 
by  means  of  a  screw-arrangement. 

Separation  in  usually  attended  with  great  difficulties  when 
portions  of  the  membrane  ai-e  closely  applieil  to  the  inner  wall 
and  firmly  adherent.  The  method  of  operating  is  to  make  an 
incision  just  outside  the  margin  of  the  adlierent  spot,  and  then 
to  introduce  a  curved  needle  terminating  in  a  flatt.ene<l  extremilv, 
ii^sembling  a  verj-  small  sharp  spoon.  An  American  snrgeon. 
Dr.  Prout,*  divides  adhesions  between  the  membrane  and  the 
promontorj'  with  a  very  small  iridectomy  knife,  having  n  long 
handle.  He  allows  the  adherent  portion  to  remain,  and  thus 
establialiea  a  j>ermanent  opening  in  the  membrane.  In  a  cafi« 
thus  treated,  hearing-power  for  the  voice  was  much  improved  hy 
the  operation.  "  A  year  afterwards  the  opening  in  the  membrane 
reiimine<l  of  the  original  size  ;  the  cavity  of  the  tympanum  vras 
diy;  the  watch  was  heard  when  pressed  u]K)n  the  auricle — before 
the  operation  it  was  not  lieard  at  all;  and  ordinar\'  coni'ersation 

lily   heard   at   the   distance   of   twenty   feet." 
foppnrative  inflammation  was  the  result  in  another  ess 
•  Uoosa'i  Treatiw  tni  IKmoui  of  Ihe  Ear,  p.  133. 
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Schwartze*  maintains  that  in  the  large  majority  of  cases, 
the  operations  above  referred  to  have  proved  unsuccessful. 
Antiseptic  precautions  render  them  almost,  if  not  altogether, 
free  from  danger;  but  the  improved  hearing-power  obtained  in 
the  most  favourable  cases  is,  for  the  most  part,  transient. 
Adhesion  again  takes  place,  and  the  deafness  and  subjective 
sensations  exhibit  no  change.  The  best  results  are  witnessed 
after  the  division  of  tight  cord-like  bands,  whose  insertion  into 
the  membrane  or  handle  of  the  malleus  is  distinctly  visible 
through  the  former  structure.  Adhesions  between  the  promon- 
tory and  the  malleus  are  especially  suitable  for  operation. 
Should  reunion  take  place,  complete  excision  of  the  malleus  is 
the  only  method  of  treatment  likely  to  prove  successful. 

The  author  considers  that  these  operations  should  not  be 
undertaken  except  under  special  circumstances,  because  perma- 
nent improvement  in  hearing,  as  a  result,  is  doubtful,  and  there 
is  a  risk  of  increasing  the  deafness  already  present. 

*  Handbuoh  der  Ohrenheilkvnde,  Bd.  II.  S.  766. 
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CONSEQUENCES  AND  SEQUEL-E  OF  CHRONIC  MIDDLE-EAR 

SUPPURATION. 


Formation  of  Cholesteatomatous  Masses  in  the  Tympanic  Cavities — The 
(irowth  of  Polypi — Caries  and  Necrosis  of  the  Temporal  }k>ne — 
Extension  of  Inflammation  to  the  Mastoid  l^ocess  and  Cells — 
Cholesteatoma  of  the  Tympanum,  Nature  and  Pathology — Theories 
Advanced  by  Troltsch,  Ilabermann,  and  Politzer — Symptoms  and 
Consequences — Diagnosis — Prognosis — Treatment. 

In  the  account,  given  in  a  previous  chapter,  of  chronic  middle- 
ear  suppuration,  reference  was  made  to  the  fact  that  the  disease  is 
very  prone  to  lead  to  further  consequences  and  changes,  some  of 
which  affect  particularly  the  structures  of  the  organ  of  hearing, 
while  others  involve  various  parts  more  or  less  closely  connected 
tJierewith.  In  this  and  in  three  succeeding  chapters,  a  descriji- 
tion  will  be  given  of  those  consequences  which  may  be  included 
in  the  first  categorj' ;  in  subsequent  pages,  those  which  belong  to 
the  8ea)nd  will  be  duly  considered. 

The  principal  consequences  and  sequelae  which  implicate  the 
or^n  of  hearing  are  four  in  number,  and  will  be  described  in  tlie 
following  order:  (1)  The  formation  of  cholesteatomatous  masses 
\\\  tho  tymj^anic  cavities.  (2)  The  growth  of  polypi.  (3)  Caries 
i4Mvl  ntvnwis  of  the  osseous  walls  of  the  ear  and  other  parts  of  the 
U'»ii|K>ml  lx)ne.  (4)  Extension  of  inflammation  to  the  mastoid 
j«ivsxv,>s  4ind  cells. 
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CHOLESTEATOMA    OF    THE    EAR. 

This  term  has  been  somewhat  generally  applied  to  various 
morbid  conditions  of  the  organ  of  hearing.  About  sixty  years 
ago  it  was  used  by  J.  Mttller  to  designate  certain  new  formations" 
in  the  temporal  bone,  resembling  the  pearly  growths  sometimes- 
found  in  the  pia  mater  at  the  base  of  the  brain.  They  constitute* 
hard,  dry  and  rounded  masses,  made  up  of  concentric  layers  of 
epidermoid  cells,  with  crystals  of  cholesterin  between  them. 
The  growths  are  enveloped  in  a  delicate  membrane,  closely 
adherent  to  the  periosteum  of  the  cavity  in  which  they  ares 
developed.  They  are  most  often  found  in  the  upper  and  most 
external  portions  of  the  middle  ear  (tlie  attic  and  the  mastoid 
antrum).  A  growth  of  this  kind  is  at  first  inclosed  in  the  bone ;. 
and  it  may  not  extend  beyond  the  walls  of  the  cavity  in  which 
it  has  originated.  More  frequently,  however,  it  gradually 
increases  in  size,  dilates  the  osseous  cavity,  and  finally  perforates 
the  bone.  Thus  an  opening  may  be  formed  into  the  external 
meatus,  the  tympanum,  the  cranial  cavity,  or  upon  the  surface  of 
the  mastoid  process.  The  destruction  of  tlie  bone  may  be  very 
gradual  and  unattended  by  any  marked  symptoms;  in  other 
cases,  however,  there  is  more  or  less  inflammation  of  the  adjacent 
tissues,  accompanied  by  suppuration,  caries,  or  necrosis.  Should 
the  inflammatory  process  extend  towards  the  tympanum  or  the 
external  meatus,  perforation  of  the  membrane,  or  openings  in  the 
posterior  superior  osseous  wall  are  likely  to  ensue.  In  either 
case  there  will  be  more  or  less  discharge  from  the  meatus. 
Extension  in  other  dii*ections,  e.f/.,  to  the  sigmoid  sinus  or 
to  the  dura  mater,  may  cause  thrombosis  or  meningitis 
respectively. 

This  form  of  cholesteatoma  is  described  as  **  primary";  it  is 
not  preceded  by  inflammatory  changes  in  the  middle  ear  or 
adjacent  cavities.  It  is  regarded  as  heteroplastic,  inasmuch  as 
it  becomes  developed  in  portions  of  the  organ  of  hearing,  which^ 
in  their  normal  state,  do  not  contain  epidermoid  tissues.  Opinions 
difier  as  to  its  source  of  origin.  According  to  one  theory,  it  is 
formed  from  the  epithelium  of  the  ductus  vestibuli ;  while  other 
authorities  suggest  that,  in  the  closure  of  the  second  visceral 
cleft,  some  epidermic  cells  are  abnormally  retained  and  remain 
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in  the  tympanic  cavities.  These  cells  are  the  basis  whence 
cholesteatomata  may  originate;  and  their  development  is  likely 
to  be  favoured  by  inflammatory  processes  in  the  middle  ear. 

The  occurrence  of  this  primary  form  of  cholesteatoma  has 
been  regarded  as  quite  exceptional,  or,  indeed,  very  doubtful ; 
but  cases  have  been  recorded  by  good  observers,  in  which  such 
growths  existed  in  the  absence  of  any  lesion  of  the  tym[>anic 
membrane,  and  without  any  trace  of  inflammatory  processes 
within  the  tympanum.  Their  existence  was  manifested  by 
giddiness,  headache,  and  cerebral  symptoms,  and  the  sudden 
appearance  of  a  growth  in  the  external  meatus  or  upon  the 
surface  of  the  mastoid  process.  The  size  of  the  growth  clearly 
indicated  its  long  duration.  In  a  case  recorded  by  Urbantr- 
schitsch,*  the  posterior  superior  quadrant  of  an  imj>erforate 
tympanic  membrane  was  forced  outwards  by  an  intratympanic 
growth.  An  incision  was  made,  and  the  posterior  and  upj^er 
part  of  the  tympanic  cavity  was  found  to  be  occupied  by  a  mass 
of  cholesteatoma,  which  was  removed  with  a  curette.  A  feeling 
of  pressure  in  the  ear  had  led  the  patient  to  seek  advice ;  there 
was  no  history  of  any  previous  aural  disease.  Lucae  also  refera  to 
a  case  in  which  the  tympanum  contained  a  cholesteatoma,  the 
membrane  being  imperforate. 

An  entirely  difierent  view  of  the  origin  of  these  niasse.s 
has  been  put  forth  by  v.  TrQltscht  and  others.  They  are 
to  be  regarded  as  epithelial  and  purulent  accumulations,  pro- 
duced by  chronic  inflammatory  changes  in  the  mucous  mem- 
brane of  the  middle  ear,  and  retained  in  the  cavities.  They 
are  therefore  secondary  formations.  The  centre  of  such  a  mass 
is  always  formed  by  a  nucleus  of  desiccated  pus,  which  by 
the  pressure  gradually  exercised  on  certain  parts  of  the  middle 
ear,  and  especially  on  the  walls  of  the  antrum,  causes  the 
formation  of  large  quantities  of  cellular  products,  so  modified  as 
to  resemble  stratified  epithelium,  packed  in  shining  masses.  As 
a  matter  of  fact,  however,  a  central  nucleus  is  often  indistinguish- 
able ;  and  this  theory  fails  to  explain  the  existence  of  the 
epidermoid  capsule,  which  lines  the  cavities  containing  the  new 
growths.  Moveover,  it  does  not  account  for  those  cases  in  which 
the    tympanic    membrane    remains    unchanged.     According    to 

•  Lehrhuch  der  Ohrenheilkunde,  Aufl.  III.  S.  288. 
t  Arch.f.  OkrenheUkunde,  Bd.  IV.  8.  97. 


CHOLESTEATOMA  OF  THE  EAR.  487 

another  theory,  these  grow^ths  are  the  result  of  proliferation  of 
the  epidermis  of  the  granulations  in  purulent  middle-ear  in- 
flammation. The  oldest  layers  become  detached  and  accumulate 
in  the  tympanic  spaces. 

According  to  Prof.  Habermann,*  whose  views  have  been 
adopted  by  Politzer,  the  formation  of  cholesteatoma  is  due  to 
the  growth  and  development  of  the  epidermis  of  the  external 
meatus  or  of  the  membrana  tympani,  and  the  occupation  by 
such  growth  of  the  spaces  of  the  middle  ear.  During  chronic 
inflammation  of  the  lining  membrane  of  the  tympanum,  there 
is  active  proliferation  of  the  epidermis  of  the  membrana  tym- 
pani and  of  the  adjacent  portion  of  the  meatus.  This  process 
not  infrequently  extends  over  the  margin  of  a  perforation  to 
the  ulcerated  mucous  membrane  of  the  middle  ear,  and  thus 
not  only  the  tympanum,  but  the  mastoid  antrum  becomes  coated 
with  epidennis,  and  then,  if  the  inflammation  cease,  healing 
takes  place.  If,  however,  the*  process  continue,  and  be  accom- 
panied by  more  active  proliferation  of  the  cells  of  the  Malpi- 
ghian  layer,  these  latter  will  enormously  increase,  and  the  homy 
layers  will  become  detached.  Should  these  not  escape  through 
the  meatus,  the  cells  (accumulating  in  layers  for  the  most  part 
concentric)  will  form  masses  corresponding  in  size  and  shape 
to  the  spaces  they  occupy,  and  such  masses  constitute  a 
cholesteatoma. 

According  to  this  view,  a  cholesteatoma  repi'esents  a  sac-like 
growth  of  the  epidermis  of  the  membrane  or  of  the  meatus  into 
the  middle  ear;  and  from  a  mass  of  this  kind,  similar  pro- 
longations may  branch  ofi*  and  occupy  spaces  near  at  hand. 
Habermann  t  gives  a  drawdng  of  a  cholesteatoma  of  the  mastoid 
antrum,  formed  by  the  gi'owth  of  epidermis  in  the  vicinity  of 
Slirapnell's  membrane.  From  the  primary  formation,  a  branch 
extended  and  filled  the  space  between  the  malleus  and  the  incus 
on  the  one  side,  and  the  inner  wall  of  the  cavity  on  the  other. 
These  lateral  prolongations  are  probably  due  to  the  develop- 
ment of  plug-shaped  portions  from  the  Malpighian  layer,  which 
then  become  hardened  in  their  centres — a  process  similar  to 
that  which  sometimes  occurs  in  polypoid  growths.  The  so- 
called  "epithelial   pearls,"  sometimes  formed  on  the  membrana 

*  ArcKf.  OhrenhMlkunde,  Bd.  xxvii.  S.  42. 

t  Dr.  H.  Schwartze's  Handbnch  der  Ohrenheilkunde,  Bd.  I.  S.  257. 
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tympani,    and    on    cicatrices    after    perforation,   have    a    similar 
origin. 

These  *•  secondary"  formations  are  much  more  common  than* 
those  of  primary  origin.  Long  ago  the  fact  was  recognised  that 
otorrhoea  is  sometimes  spontaneously  cured  by  a  prolongation 
into  the  tympanum  of  the  integument  of  the  meatus,  which  by 
degrees  forms  a  coating  over  the  cavities  of  the  middle  ear.* 

Sjrmptoms  and  Consequences. — The  presence  of  these  masses 
in  the  cavities  of  the  middle  ear  may  be  attended  with  very 
serious  results.  Owing  to  their  peculiar  structure,  they  are 
especially  liable  to  be  acted  upon  and  increased  in  size  by  the 
infiltration  of  fluid  matters ;  and  they  are,  moreover,  constantly 
growing  by  additions  from  without.  They  may  attain  the  size 
of  an  ordinary  walnut.  At  first  the  growth  is  entii*ely  inclosed 
within  the  bone,  and  it  may  continue  to  be  thus  limited ;  but 
the  slight  and  continuous  pressure  on  the  walls  of  the  cavities 
tends  to  c^use  atrophy  and  even  loss  of  substance  and  the  forma- 
tion of  gaps.  Openings  may  thus  be  formed  into  the  large 
vascular  channels,  and  into  the  cavity  of  the  skull.  When  the 
mastoid  antrum  and  cells  are  occupied  by  cholesteatoma,  oj)en-' 
ings  may  fonn  in  the  posterior  wall  of  the  meatus,  or  on  the 
surface  of  tlie  mastoid  process,  or  prolongation  of  the  growth  may 
take  place  into  the  attic,  and  thence  through  Shrapnell's  mem- 
l)rane.  In  some  cases,  the  masses  undergo  decomposition,  with 
I)y8Bmia  or  suppuration  within  the  cranium  as  results.  Micro- 
organisms are  invariably  present,  and  all  the  conditions  are 
favourable  to  their  growth  and  development.  The  formation  of 
cholesteatoma  is  most  often  observed  in  tuberculous  subjects,  who 
are  especially  prone  to  suffer  from  chronic  suppurative  disortiei's 
of  the  middle  ear. 

Cholesteatomatous  formations  may  continue  for  some  time  in  a 
(juiescent  state,  without  causing  any  very  marked  symptoms. 
Sooner  or  later,  however,  they  will  produce  more  or  less  deafness, 
tinnitus,  and  discomfort  or  pain  in  the  ear.  Febrile  symptoms,, 
due  to  retention  of  pui-ulent  discharge,  giddiness  and  vomiting 
are  not  infrequently  sui)eradded.  The  severity  of  the  symj)toms 
is  increas(Ml  from  time  to  time,  owing  doubtless  to  swelling  of 
the  masses.  This  result  is  sometimes  witnessed  after  syringing 
the  ear. 

*  J.  C.  Saumlcrs,  The  Anatomy  of  the  Human  Bar,  etc*,  Loudon,  W2!9. 
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Diagnoni. — ^The  nature  of  the  case  can  be  positively  deter- 
mined onlv  when  cholesteatomatous  masses  are  visible  in  the 
meatus  or  tympanum,  or  when  fragments  of  the  same  are  removed 
by  syringing.  Characteristic  portions  can  occasionally  be  de- 
tached with  a  probe  or  scoop.  It  sometimes  happens  in  these 
cases  that  the  examination  is  rendered  very  difficult  by  swelling 
of  the  posterior  and  upper  wall  of  the  meatus,  to  such  a  degree 
as  to  occlude  a  large  portion  of  the  canal.  A  good  light  and 
the  greatest  cai-e  are  necessary  during  the  examination.  When 
the  growth  occupieis  the  mastoid  antrum  and  cells,  there  are 
oft«n  signs  of  inflammatory  imtatiou  and  swelling  of  the  adjacent 
parts. 

The  Prognosis  is  always  more  or  less  grave,  by  reason  of  the 
danger  that  exists  of  the  growth's  breaking  through  the  bony  walb 
and  setting  up  mischief  in  impoi*tant  structures.  The  formation 
of  cholesteatoma  ma\-  go  on  for  some  time  without  causing  any 
decided  .symptoms,  lletention  of  pm'ulent  matters  is  indicated 
by  pain  in  the  head,  great  tenderness  of  the  parts  about  the 
ear,  rigors,  giddiness,  fever,  and  vomiting.  As  already  stated^ 
oi)enings  may  form  in  various  directions,  e.j/.,  into  the  external 
meatus,  through  the  posterior  wall ;  externally,  through  the 
mastoid  portion ;  into  the  labyrinth,  the  lateral  sinus,  or  into 
the  middle  or  posterior  fossa.  Of  these  possibilities,  an  external 
opening  is  the  only  favourable  coui'se.  Pyaemia,  meningitis,  or 
cerebral  absc^ess  may  be  set  up  in  the  event  of  implication  of 
other  portions  of  the  temporal  l)one.  The  prognosis  is  decidedly 
influenced  bv  the  deofree  of  facilitv  with  which  the  removal  of 
fragments  and  disinfection  of  the  cavity  e^n  be  effected.  So 
long  as  any  portion  remains  there  is  danger  of  infection,  whicli 
is  reinforced  by  tlie  tendency  to  fresh  formations. 

Treatment. — This  consists  in  the  removal  of  the  mass  and  the 
application  of  antisejitio  and  other  remedies  to  the  cavities  it 
occuj)ied.  When  the  tympanic  membrane  has  been  completely 
destroyed,  it  may  be  ])ossible  to  remove  the  entire  growth  with 
the  aid  of  a  lilunt  hook.  Fragments  and  detached  portions  are 
difficult  to  deal  with,  but  sometimes  they  can  he  drawn  out  by 
means  of  forceps.  If  they  cannot  be  reached  from  the  meatus^ 
careful  syringing  or  irrigation  should  be  practised,  with  the 
aid,  if  necessary,  of  the  tympanic  irrigator  (Fig.  99,  page  446). 
After  these  attempts  the  jmrts  should   be  thoroughly  dried,  and 


490     CONSEQUENCES  AND  SEQUEL.E  OF  SUPPURATFON. 

subsequently  dusted  over  with  iodol.  Any  existing  granulations 
or  pol3'poid  growths  should  be  carefully  removed  or  otherwise 
treated.  So  long  as  these  remain,  reaeeumulation  is  certain  to 
take  place.  If  the  opening  in  the  membrane  be  so  small  as  to 
prevent  the  escape  of  debris,  it  should  be  carefully  enlarged  with 
the  paracentesis  knife.  If  an  opening  has  formed  in  the  wall  of 
the  meatus  or  of  the  mastoid  process,  removal  of  the  mass  in  some 
oases  may  be  thence  effected.  Excision  of  the  malleus  and  incus, 
both  of  which  are  often  more  or  less  carious,  followed  by  thorough 
cleansing  and  repeated  insufflations  of  boric  acid,  may  suffice  for 
the  cure  of  some  cases  of  cholesteatoma.  Bezold*  considers  that 
an  etiological  relation  probably  exists  between  catarrh  of  the 
tubes,  perforation  of  Shrapnell's  membrane,  and  cholesteatomatous 
formations.  The  development  of  these  latter  may  therefore  be 
prevented  by  the  adoption  of  Politzer's  method  of  inflating  the 
middle  ear,  and  by  the  removal  of  adenoid  growths  from  the 
naso-pharynx. 

There  is  another  way  of  acting  upon  these  accumulated 
masses,  viz.,  by  injecting  fluids  through  the  Eustachian  tube 
into  the  tympanum,  and  this  plan  is  especially  useful  in  cases 
in  which  any  obstructions  exist  in  the  meatus.  Rapid  injection 
is  to  be  avoided,  inasmuch  as  it  is  liable  to  cause  giddiness,  pain, 
and  various  other  symptoms.  When  carefully  performed,  great 
quantities  of  accumulations  can  sometimes  thus  be  removed  from 
the  tympanum,  and  the  immediate  results  of  their  removal  are 
often  very  satisfactoiy.  After  thorough  cleansing  and  drying  the 
ear,  it  is  well  to  instil  a  few  drops  of  alcohol  from  time  to  time,  as 
little  diluted  as  can  be  borne,  with  the  view  of  checking  epithelial 
desquamation.  Such  patients  should,  however,  be  frequently 
seen  by  the  surgeon,  so  that  proper  steps  may  be  taken  to 
prevent  recurrence  of  accumulations. 

These  measures,  designed  for  the  removal  of  a  cholesteato- 
matous mass  from  the  tympanum,  or  from  superficial  cavities, 
are  often  insufficient  in  consequence  of  the  inability  to  get  away 
the  whole  of  the  mass,  and  of  the  mastoid  antrum's  being 
involved.  Frequently  also  the  attic  contains  granulations  which 
cannot  be  thoroughly  removed  through  the  meatus.  Should 
the  attempts  which  have  been  thus  made  to  effect  a  cure  prove 

♦  "Treatment  of  Cholesteatoma  of  the  Middle  Ear,"  Arehivu  ff  OtoUgy, 
▼oL  zx.  p.  S05. 
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ineffectual,  the  mastoid  antrum  and  the  attic  must  be  opened 
in  the  manner  which  will  be  hereafter  described.  This  opera- 
tion must  also  be  at  once  undertaken  should  head-symptoms 
supervene,  or  when  there  are  signs  of  inflammation  in  the 
mastoid  region,  and  when  there  is  persistent  and  foetid  otorrhcea. 
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Classification  of  Polypoid  Growths — Mucous  Polypi  or  Granulation  Tuniours- 
— Mbrous  Polypi  —  Angio-Fibromata — Myxomata — Relative  Fre- 
quency of  Various  Forms — Etiology— Chronic  Middle-Ear  Suppura- 
tion— Sex  and  Age — Seat  of  Origin — Number  of  Polypi — The  Pedicle 
— Size  and  (General  Conformation  of  Aural  Polypi — Symptoms, 
Subjective  and  Objective — Consequences  which  may  Result — De- 
velopment and  Progress  of  the  Growths — Diagnosis — Polypi  of  the 
Tympanum,  with  the  Membrane  Intact — Treatment — Operative  and 
by  Application  of  Remedies— Removal  by  the  Snare — Politzer's 
Knife— The  Use  of  Scoops  and  Crushing  Forceps — The  Galvano- 
Cautery — Caustic  and  Astringent  Applications — Acids — Alcohol, 
Cases  for  which  Adapted— Acetate  of  Lead. 

Polypi  and  polypoid  growths  are  frequently  found  in  the 
tympanic  cavity  and  extei'nal  meatus.  The  great  majority 
originate  in  the  tympanum.  In  a  small  proportion  of  cases,  the 
tympanic  membrane,  the  mastoid  cells,  and  the  walls  of  the 
Eustachian  tubes  are  the  seat  of  the  growths.  Considei'ed  with 
regai-d  to  their  structure,  these  gro\^*ths  may  be  diWded  into  thive, 
or  perhaps  four,  classes,  and  designated  as  mucous  x^liipi,  also 
termed  round-celled  jjolypi  or  granulation  tumowT^,  fibi'omaUi,  and 
myxmruita.  Some  of  the  fibromatous  growths  are  extremely- 
vascular,  and  hence  have  been  named  a^igio-fibromata. 

The  Mucous  Polypi  or  (Granulation  Tumours  are  those 

which  most  often  occur.  They  consist  of  a  delicate  funda- 
mentiil  tissue,  l)etween  the  fibrils  of  which  ai'e  imbedded  many 
cells,  mostly  round,  but  some  oval  and  spindle-shaped  (Fig.  113). 
These  growths  are  freely  supplied  with  vessels,  and  they  some- 
times contain  cysts  and  gland-like  formations.     The  depressions 
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and  fissures  on  the  surf&ce  ai-e  due  to  the  inward  proliJeration 
and  disintegration  of  epithelial  cells;  and  to  the  same  cause  may 
be  attributed  some  of  the  gland-like  formations  which  often 
extend  more  or  less  deeply  into  the  growths.  In  other  instances 
these  formations  are  due  to  hyperplasia  of  glands  normally 
occurnng  in  the  meatus  the  mucous  membrane  of  tlie  tympanum 
does  not  contain  glands  Tlie  small  cysts  als.o  common,  are  the 
result  of  i-etention  of  glandular  secretion  In  rare  cases  the 
polypus  is  made  up  of  a  single  cyat  containing  fluid. 

The  surface  of  the  poljpi  13  often  stained  with  blood  owing 
to  their  vascularity  and  the  si/e  of  their  capillary  vessels.  These 
form   loops   under  the   surface      the   largest   vessels   are  to  be 
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found  in  the  stalk  of  the  jKiljpuB  whence  they  give  off  many 
branches. 

Tlie  Fibrous  Polypi  winch  usually  giow  from  the  peri- 
osteum, are  fimi  and  resistant  to  pressure  on  section  they  are 
paler  and  less  vascular  than  those  just  described.  According  to 
Moos  and  Steinbriigge  •  blood-vessels  are  only  indirectly  connected 
with  the  development  of  the  fibromata,  whereas  they  take  a  direct 
part  in  that  of  the  angio-fibromata.  P^ormative  cells  which  have 
wandered  from  the  blood-vessels  are  the  source  of  fibromata ;  these 
give  rise  to  spindle-cells,  and  these  again  to  connective  tissue 
fibres,  which  predominate  in  the  stroma  of  the  tumour  and  give  it 
its  peculiar  appearance  (Figs.  114  and  Ho). 

Angio-Fibromata  begin  as  granulation  tumours,  and  are 
the  i-esult  of  proliferation  of  the  elements  of  the  vascular  walls. 
•  Arehiret  qf  Oialo^,  toI.  xi.  So.  i. 
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The  cella  of  the  tunica  advenlilia  alsM)  proliferate,  and  thua  produce 
a  network  of  cellular  strands.     The  same  jirocess  takes  place  in 


Latbu  staub 


POLYPI  OF  THE  EAK.  495 

the  endothelium,  and  the  vascular  walls  increase  in  thickness, 
sometimes  to  such  an  extent  that  many  of  the  vessels  become 
obliterated.  The  elements  of  the  cellular  strands  become  trans- 
formed into  spindle-shaped  cells,  and  these  again  into  connective 
tissue  fibres  (Fig.  116).  The  structure  of  such  a  tumour  re- 
sembles that  of  a  cylindroma,  or  angio-sarcoma,  but  the  latter 
is  distinguished  by  the  facts  that  the  neighbouring  tissues  are 
prone  to  be  invaded,  and  that  secondary  growths  are  often  seen. 

Myxomata. — Aural  polypi  belonging  to  this  class  are  ver}- 
mre.  They  consist  of  gelatinous  connective  tissue,  having  its 
cells  and  fibrils  separated  and  interpenetrat<?d  by  a  transparent 
fluid  (Fig.  117).  It  is  supposed  that  they  are  developed  from 
some  remains  of  those  mucous  tissues  M'hich  had  outlasted 
foetal  life. 

With  regai'd  to  the  relative  frequency  of  these  four  classes 
of  polypi,  Moos  and  Steinbrtigge's  tables  show  the  following 
proportions : — 

Granulation  tumours  ......  55 

Angio-fibromata           .         .         .         .         .         .  27 

Fibromata  .         .         .         .         .         .         .         .  14 

Myxomata  ........  4 
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Aural  polypi  often  present  certain  peculiarities  of  structure. 
Thus,  small  cholesteatomatous  masses  may  be  found  in  the  centre 
of  the  growths,  and  likewise  extravasations  of  blood,  blood- 
corpuscles,  and  blood-pigment,  with  haamin  crystals.  Minute 
bony  formations  are  sometimes  noticeable. 

Etiology. — The  formation  of  aural  polypi  is  in  many  cases 
traceable  to  chronic  suirpurative  inflammation  of  the  tymjMinum, 
which  is  often  associated  with  hypertrophy  of  connective  tissue. 
They  occur  in  about  11  per  cent,  of  these  cases.  Purulent  secre- 
tion acts  as  an  irritant;  its  influence  is  shown  bv  the  fact  that 
polypi  in  cases  of  suppuration  diminish  in  size,  and  often  dis- 
appear, as  the  latter  subsides  under  treatment.  In  Moos  and 
Steinbrtigge's  series  of  100  cases,  otorrhooa  was  absent  in  only 
one  instance.  Polypi  are  often  associated  with  external  indications 
of  tuberculosis,  and  in  such'  cases  are  prone  to  reappear  after 
removal.     Local  affections    in    the    ear,    such    as    circumscribed 
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canes  or  necrosis  of  the  walls  of  the  tympanum,  are  apt  to 
give  rise  to  polypoid  growths,  which  subside  when  the  osseous 
disease  is  cured.  Polypi  of  the  meatus,  besides  being  caused 
by  local  affections,  are  sometimes  due  to  irritative  processes 
in  the  middle  ear,  without  perforation  of  the  tympanum. 

In  some  cases  of  aural  polypi  the  etiology  is  obscure,  and 
no  history  of  suppuration  or  pre\nous  mischief  can  be  obtained. 
It  is  probable  that  the  real  cause  is  often  forgotten,  owing 
to  the  interval  that  has  elapsed  between  its  occurrence  and  the 
manifestation  of  the  growth,  and  to  the  inattention  of  the 
patient.  In  10  per  cent,  of  Moos  and  Steinbrtigge's  cases,  the 
formation  of  aural  polypi  could  be  ascribed  to  scarlatina;  and 
in  6,  to  other  infectious  diseases. 

With  regard  to  the  sex  of  tlie  2^tie)its,  these  polypi  are 
more  common  in  males  than  in  females,  i)erhaps  because  the 
former  are  more  often  exposed  to  sources  of  irritation.  Out 
of  100  cases  noticed  by  the  above-named  authors,  there  were 
sixty-six  males  and  twenty-seven  females,  and  seven  not  noted. 

Aural  polypi  are  inost  frequent  during  the  second  decade  of  life. 
The  ages  of  the  patients  just  referred  to  may  be  tabulated  thus : — 
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A  few  cases  of  congenital  aural  polypus  have  been  placed 
on  record. 

In  the  majority  of  cases  (68  per  cent.)  aural  polj'7>i  originate 
in  the  tympanic  cavity,  and  from  its  internal  and  superior 
walls  and  the  tissue  covering  the  ossicles ;  in  25  per  cent,  the 
tumours  are  attached  to  the  walls  of  the  meatus.  The  pedicle 
is  connected  with  the  superficial  layer  either  of  the  cutis  or 
of  the  mucous  membrane,  or  may  be  more  deeply  attached, 
and  even  to  the  bone  itself.  Polypi  are  sometimes,  though 
rarely,  connected  with  the  membrana  tympani,  and  they  have 
been    found    on    both    sides    of    that   structure.      In    cases    of 
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perforation  of  the  membrane,  minute  iX)lypoid  gro\N'tlis  are 
sometimes  seen  to  spring  from  the  margins  of  the  aperture. 
The  tympanic  orifice  of  the  Eustachian  tube  is  the  occasional 
seat  of  polypous  formations. 

Polypi  are  usually  single,  but  multiple  growths  are  found 
in  about  19  per  cent,  of  all  cases.  In  those  already  alluded  to, 
the  multiple  polypi  occurred  sometimes  in  the  meatus  alone,  in 
a  few  cases  in  the  tympanum  alone,  and  six  times  in  both  places 
simultaneously. 

The  pedicles  or  stall-^  of  aural  polypi  vary  in  length  and 
thickness;  in  some  cases  the  growths  are  sessile,  and  consist  of 
minute  lobules  attached  to  a  common  base.  The  pedicle  is 
sometimes  branched,  each  branch  supporting  a  head,  and  it  may 
contain  one  or  more  cavities  resembling  cysts.  Nerve-filaments 
are  found  in  the  pedicles,  but  not  in  the  heads  of  the  polypi. 
Sometimes  a  polypus  is  attached  to  its  base  by  several  roots,  and 
it  not  infrequently  happens  that  a  growi;h  becomes  attached  at 
various  points  to  the  surrounding  parts,  and  thus  additional 
pedicles  are  formed.  Small  excrescences  not  infrequently  sur- 
round the  point  to  which  the  root  is  fixed.  In  some  cases  polyj)i 
spring  from  the  mastoid  cells,  and  appear  in  the  ext-ernal  meatus, 
after  the  posterior  and  superior  walls  of  the  canal  have  been 
destroyed. 

Aural  polypi  vary  considerably  in  size;  sometimes  they  are 
very  minute,  and  only  just  perceptible;  sometimes  they  fill  up 
both  tympanum  and  meatus,  and  protrude  from  the  latter  (see 
Fig.  118).  In  the  majority  of  cases  which  come  before  the 
surgeon,  the  growths  are  as  large  as,  or  larger  than,  a  pea.  In 
some  cases  of  suppurative  inflammation  of  the  t^inpanum,  the 
growth  of  polypi  is  exceedingly  rapid,  and  may  be  watche<l 
from  day  to  day. 

The  surface  of  the  gi'anulation  tumours  or  mucous  polypi  is 
generally  much  indented  and ,  lobulated,  like  that  of  a  raspberiy. 
In  the  case  of  large  gro\vth8,  the  depressions  are  apt  to  be 
obliterated  as  a  result  of  pressure,  and  the  surface  becomes 
smooth  and  glistening.  In  fibrous  polypi,  depressions  are 
generally  absent,  and  the  surface  is  rounded  and  smooth.  In 
most  cases  there  is  a  Malpighian  investing  membrane,  with  its 
horny  layer ;  the  epithelium  towards  the  root  is  either  cylindrical 
or  ciliated,  but  over  the  body  of  the  polypus  is  generally  tassel- 
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lated  and  composed  of  several  layera.  The  mechanical  conditions 
of  the  growtJis  have  an  important  influence  upon  the  amount  and 
character  of  the  epithelial  covenng. 

Symptomi, — ^Theae  may  be  cloasifiwl  as  subjective  and  objec- 
tive. With  regard  to  subjective  symptoms,  they  may  be  alto-, 
gether  absent  in  the  case  of  small  polypi,  or  masked  by  those 
of  some  previous  affection.  Otori'hcea  is  always  present;  and  in 
cases  of  large  polypi  not  a  few  serious  symptoms  may  result  from 
the  obstacles  thus  opposed  to  the  free  escape  of  the  discharge. 


e  lobulatad  nhope  of  11 


Besides  deafness  and  subjective  auditory  Kensatioua,  the  patients 
may  complain  of  headache,  vertigo,  vomiting,  supra-i>rbital  neu- 
i-algia,  and  clonic  siiasms  in  the  extremities  of  the  affected  side. 
Ptosis  and  hemiamesthesia  Iiave  also  been  obBerve<I,  and  in  a  few 
cases  epileptiform  attacks  aix^onijianied  the  disorder  in  the  ear. 
Ill  all  these  instances  t)ie  cerebral  symptoms  disappeared  when 
tlie  hindmiice  to  the  escajw  of  pus  was  removed, 

TJie  ObjectiTe  Symptoma  depend  upon  tlie  sitiiation,  progi-ess, 
and  size  of  the  gi'owtli.  Besides  purulent  discharge,  hsemorrhage 
is  almost  always  present;  and  when  the  iiolypus  is  a  large  one, 
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I  ft  red  growth,  either  smooth  or  more  or  leaa  lobulated,  may  l>e 
[  Been  to  occupy  the  external  meatua.  In  the  large  majority  of 
I  cases,  viz.,  in  about  80  per  cent.,  the  merabrana  tympani  is  found 
I  to  be  either  perforateil  or  destroyed.  This  fact  shoivs  that  the 
I  prime  cause  of  tiie  formation  of  polj-pi  is  to  he  sought  for  in 
I  suppurative  inflammation  of  the  tymiianum;  it  also  explains 
I  the  extremely  frequent  origin  of  the  tuinoui-  from  the  mucoii& 
[  membrane  of  the  cavity,  esjwcially  from  the  labyrintliine  wall. 
I  In  eases  of  polj-pi  growing  from  the  meatus,  llie  membrana 
tympani  is  generally  found  to  be  intact,  at  least  in  the  earlier 
stages. 

The  retention  within  the  tympanum  of  the  jn-ahiels  of  suj>^ 
■puration  is  the  most  serious  cause  of  danger  in  connection  with 
aural  polypi.  Such  retention  may  cause  caries  and  necrosis  of 
the  bone,  and  the  irritation  is  verj-  liable  to  ext-end  to  the 
membranes  of  the  bi-ain.  Sometimes  the  purulent  secretion 
becomes  condensed  into  cheesy  masses,  the  decompoaitiou  of 
which  leads  to  necrosis  and  its  results. 

As  a  general  nile,  the  develoinneni  of  aural  i)olj-i)i  is  a  lengthy 
process;  and  when  a  certain  size  has  been  attained,  the  growth 
is  apt  to  remain  Btationaiy.  There  are,  honever,  many  excep- 
tions to  this  rule,  and  in  some  cases  the  meatus  becomes  blocked 
up  in  a  few  weeks.  S])ontaneona  discharge  is  a  not  infrequent 
ending,  and  this  process  ia  most  common  in  large  polypi  with 
long  and  thin  petlicles.  «hich  are  liable  to  be  lacerated  and  torn 
through.  Twisting  of  the  ]>edicle  may  also  cause  detachment, 
inasmuch  as  the  blood- vessels  are  liable  to  be  occluded.  Fatty 
degeneration  of  the  i)edicle  has  occasionally  been  noticed,  and 
in  some  cases  the  [mrt  becomes  so  fragile  as  to  give  way  during 
syringing.  Disappearance  of  a  polypus  is  sometimes  due  to 
ulceration  and  atrophy.  The  occuiTence  of  c  holes  teat  omatous 
masses  lias  been  already  noticed  ;  and  chalkj"  and  osseous  depwit^ 
are  sometimes  found.  It  must  be  rememlwi-ed  that  polj-pi  niv 
occasionally  connected  with  the  malleus,  which  is  apt  to  1r- 
detached  with  the  giowth. 

The  Bia^osii  of  aural  polypi  is  for  the  most  part  easily 
maile  :  punilent  discharge  from  the  ear.  and  especially  luenior' 
rlmge,  are  the  two  sjTiiptoms  which  attract  the  [utient's  attention. 
It  is  of  sjjecial  importance  to  determine  the  place  of  origin  of  the 
polypus,  whether  it  springs  fron>  the  neighbourhood  of  the  mem- 
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brana  tynipani,  or  from  this  structure  itself.  Any  special  sensi- 
tiveness of  the  tumour  when  touched  with  a  probe  is  generally 
indicative  of  some  gro^vth  other  tlian  polypus,  the  tissue  of  which 
is  destitute  of  nerves.  When  the  membrane  itself  is  in  a  state 
of  polypoid  degeneration,  some  resistance  will  be  offered  to  a 
probe  by  the  handle  of  the  malleus ;  but  a  mucous  polypus  is 
soft  and  unresisting,  unless  it  is  the  seat  of  calcareous  or  osseous 
deposit. 

When  the  polypus  is  small  or  elongated,  a  probe  generally 
enables  its  root  and  place  of  attachment  to  be  detected;  but  in 
the  case  of  a  large  polypus  filling  the  meatus,  these  parts  may  be 
very  difficult  to  ascertain.  It  is  well  to  adopt  Politzer's  plan,  and 
to  use  a  blunt  probe  bent  at  a  right  angle  near  its  extremity,  and 
with  its  anterior  end  marked  by  divisions  of  five  millimetres 
each.  The  bent  portion  of  the  probe  is  pushed  between  the 
polypus  and  the  wall  of  the  canal,  and  after  passing  round  the 
larger  circumference  of  the  gix)wth,  is  carefully  dii-ected  into  the 
deeper  jiarts.  When  the  circular  movement  of  the  point  of  the 
probe  is  arrested  at  a  distance  less  than  that  of  the  external  orifice 
from  the  membrane,  it  may  be  concluded  that  the  obstacle  is  due 
to  the  root  of  the  polj'pus.  If  the  root  be  met  with  at  15mm. 
from  the  orifice,  it  is  almost  ceilain  that  the  growth  originates  in 
the  external  meatus ;  when  the  distance  is  greater,  the  groNvth 
probably  springs  from  the  tympanic  cavity.  If  the  polypus  be 
easily  movable,  the  stalk  will  be  narrow  and  thin ;  but  if  the 
movements  be  restricted,  the  pedicle  will  probably  be  of  an 
opposite  character,  and  any  operation  upon  it  will  thei^efore  prove 
more  difficult. 

The  extei'nal  appearance  of  polypi  is,  to  some  extent,  a  guide 
to  their  origin.  The  soft,  red,  vascular  growths,  with  elevations 
and  depressions  like  those  of  a  raspberiy,  generally  spring  from 
the  tympanum;  while  the  paler  and  smoother  polypi  mostly 
originate-  in  the  meatus.  It  must  be  remembered  that  the 
appearance  of  polypi  changes  as  time  goes  on,  and  with  their 
enlargement.  Pressure  obliterates  the  inequalities,  and  in  the 
course  of  time  even  mucous  polypi  are  apt  to  become  paler, 
owing  to  the  development  of  layers  of  epithelium.  Swollen  and 
enlarged  portions  of  the  mucous  membrane  of  the  tympanum, 
especially  over  the  promontory,  may  resemble  polypous  groN\i:h8, 
but  a  probe  ^\^ll  serve  to  detect  their  true  nature.     Malignant 
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p-owthi<  of  the  tympannni  and  meatus  can  acaively  be  mistakenH 
for   polypi;    their  surface    is    rough    and    idcerated,   and    theirl 
development    is  apt    to  l)e  atlenderl   by  considerable  swelling  otm 
the    parts    around    the    ear.     Such    tumours,    mor«n-er,    rapidljiS 
increase  in  size,  and  manifestations  of  cachexia  sooner  or  laterfl 
set   in.     A  circumscribed  altscess   of  the  meatus   may  in   sotnafl 
respects   resemble   a  polypus,   inasmucli  as   it  forms   a   smooth,  ■ 
tenae,  reddish  tumour.     It  is,  however,  alwaj-s  attended  with  pain, 
whidi  is  much  increased  on  pressure,  and  its  de^-elopment  takes 
place  rapidly.     The  history  of  the  cnse,  examination  with  a  probe,  i 
and,   if  neees,sar\',   junictinv   of  thf   swelling,   will   prevent  any! 
mistake  from  being  made. 

The  diagnosis  is,  of  course,  difficult  in  tliose  rare  coses  i 
which  there  is  a  polypu.s  grooving  t'l-oni  the  «alls  of  the  t\-n 
panum.  with  the  membrane  intact.  If  such  a  case  is  set 
an  early  stage,  when  the  gi-owth  is  impinging  upon  the  i 
brane,  the  lattei-  i>re8eiits  a  reddened  spot  at  the  [xiint  of  conta< 
and  ix'coraes  grarlually  btdged  out.  Pei't'oratJoii  then  takes  plat 
and  the  growth  protrudes  through  the  opening  and  into  thi 
mfatufl.  Such  a  tumour  might  easily  he  regarrled  as  growinj 
from  the  membrane  itself,  miless  its  progress  liad  been  watche( 
As  its  si/e  increases,  it  consists  of  two  jiarts,  connected 
a  narrow  neck  at  the  aiiertin-e  in  the  membrane.  The  size  < 
the  projecting  portion  is  no  indication  of  that  nhich  is  contained 
ill  the  tympanum,  and  which  may  be  so  large  as  to  requirt 
incision  of  the  membrane  for  its  removal.  It  must  not 
forgotten  that  a  polypus  springing  from  the  mastoid  cells  maj{ 
tircak  through  the  posterior  wall  of  the  meatus  and  appear  i 
that  canal.  Examination  with  a  probe  will  show  that  (he  jtedictfl 
of  the  growth  jMisses  through  the  bone.  Finally,  in  rar 
a  portion  of  a  cerebral  tumour  pi-ojecta  inia  the  meatus ;  but  sik 
a  growth,  with  its  attendant  symptoms,  is  not  likely  to 
mistaken  for  a  polypus. 

Treatment. — In  the  treatment  of  aural  polJ^)i,  the  objectj 
lii  lie  iillained  are:  Ist,  the  i-emoval  of  the  cause,  whrtht 
local  or  constitutional ;  and  2n<l.  the  removal  of  the  polj-poa 
and  the  destruction  of  its  root  and  of  granulation  rissue  around 
tlie  iKiint  of  attachment.  To  fulfil  the  fiivt  indication,  the  but 
must  be  cawfully  cleansed,  and  the  li-eatment  recommended  fopj 
chronic  suppurative  inflannuation  must  be  ado]ite<l.     Aiiv  obvioafl 
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source  of  irritation,  such  as  sequestra  in  the  meatus  or  tympanum, 
and  adenoid  growths  in  the  naso-pharynx,  should  be  properly 
dealt  with ;  while  any  tuberculous  indications  will  require  cod- 
liver  oil,  iodide  of  iron,  good  diet,  and  hygienic  measures  of  all 
kinds. 

The  local  treatment  of  aural  polypi  consists  in  various  opera- 
tions for  their  removal,  and  in  the  application  of  remedies  which 
have  an  astringent  or  destructive  effect  on  their  tissue.  The 
removal  of  aural  polypi  by  operation  must  be  at  once  undertaken 
whenever  symptoms  are  present  indicative  of  accumulation  of 
pus.  These  generally  appear  in  the  form  of  convulsive  attacks, 
vertigo,  and  vomiting.  It  is  also  indicated  whenever  the  growth 
has  attained  such  a  size  as  to  fill  up  the  cavity  which  it  occupies. 


Fio.  119. 
Wilde's  snabe. 

In  such  a  case  head-symptoms  are  very  prone  to  occur.  When 
the  conditions  just  noted  are  absent,  astringent  remedies  may  be 
first  tiied.  In  attempting  to  remove  a  polypus,  its  situation  and 
attachment  will  guide  the  oi)erator  in  selecting  the  most  suitable 
method.  Before  any  operation,  however,  the  meatus  should  be 
carefully  cleansed,  and  then  ten  to  twenty  drops  of  a  10 — 20  j)er 
cent,  solution  of  cocaine,  warmed  by  having  been  previously  placed 
in  hot  water  (see  page  154),  should  be  dropi^ed  into  it.  This  will 
greatly  diminish  the  pain  in  the  subsequent  manipulations.  Tlie 
growth  may  be  extracted  by  means  of  Wilde's  snare  (Fig.  119) 
or  forceiis.^  The  fonner  is  generally  the  moi'e  convenient  instru- 
ment. The  loop  is  pushed  over  the  poly})us  as  far  as  possible, 
and  then  tightened  until  it  grasps  the  j)edicle;  the  polypus 
should  then  be  detached  by  a  slight  jerk,  so  as  to  tear  it  from 
its  detachment.     By  this  method  the  growth  is  often  removed 
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almost  entirely ;  whereas,  if  the  loop  is  tightened  too  macbj 
it  cute  off  the  polj'pua  at  the  place  at  which  it  has  been  encircleo^fl 
and  a  stump  remains.  In  many  rases  silk  covered  with  wirej 
such  as  is  used  for  the  bass  string  of  musical  instruments,  itffl 
better  than  wire  alone,  as  it  does  not  cut  so  readily  into  th^fl 
polypus.  If  the  root  be  very  firm  and  i-esistant,  tJie  wire,  aft«Bn 
being  tightened,  should  be  twistetl  by  tuniing  the  instnunenn 
on  its  long  axis,  and  then  cut  off.  In  a  few  days  tlie  stum]A 
will  become  detached,  and  will  fall  out  of  the  ear,  or  may  easilyfl 
be  removetl  with  a  pair  of  forceps.  M 

In  dealing  with  iwlypi  connected  with  the  tympanum,  it  i^M 
sometimes  best  to  use  a  thin  wire  looj),  and  to  cut  through  thoM 
pedicle  as  near  as  }>oasible  to  its  attachment.  Various  niodificad 
tions  of  Wilde's  inatniment  have  been  devised.  One  of  the  bestfl 
is  Blake's  jtoli/jnis-muire,  which  is  provided  with  a  movable  metalfl 
cannula  into  which  the  wire  loop  can  be  completely  withdrawnjl 
Thin  platinimi  wii-e  is  the  best  for  the  purpose,  and  an  oval  loopn 
can  be  more  readily  slipped  over  a  polypus  than  a  round  oao,! 
The  polypus  either  comes  away  with  the  instrument,  or  may  barl 
removed  by  forceps  or  syringing.  If  there  be  aitj'tliing  more  thoiLa 
slight  lueniorrliage,  it  may  be  checked  by  injecting  hot  water,  ocfl 
by  inserting  a  plug  of  cotton-wool  dipped  in  ^wwdei-efJ  alum.  ■ 

One  drawback  (Kninected  with  the  snare  is  the  uncertainty  a^| 
being  able  to  remove  the  polj-pus  close  to  or  at  its  attacJimentn 
It  is  seldom  possible  so  to  adjust  the  wire  that  constriction  takeqfl 
place  at  the  farther  extremity  uf  the  pedicle ;  the  tendency  is  fo^l 
this  structuie  to  be  cut  through  near  the  polypus,  or  for  the  latta^l 
itself  to  be  divided,  even  when  care  has  been  taken  to  tear  it  awayfl 
at  its  origin.  Under  these  circumstances,  portions  of  the  growtlfl 
remain,  and  unless  dealt  with  may  be  the  start ing-point«  of  new  | 
tumours.  After  removal,  tlie  ear  should  be  carefully  examined, 
in  order  to  ascertain  the  condition  of  the  parts  at  the  base  of  the 
growth.  If  any  remains  of  the  pedicle  ai'e  ai)parent,  or  if  small 
masses  of  granulation  tissue  surround  the  point  of  altachmenttj 
a  strong  solution  of  cliromic  acid,  or  a  small  circular  knife,  an^fl 
in  ejcceptional  cases  the  galvano-cautery.  may  be  employetl  foin 
their  removal-  A  curette  (Fig.  120)  is  also  suitable  in  uiai^fl 
oases.  Politaer  i-ecommends  a  hiife  in  the  form  of  a  concavow 
convex  ring,  with  a  very  sharp  inner  margin,  and  attached  to  ■» 
steel  hamlle.  ■ 
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The  same  insU'ument  is  suitable  for  the  removal  of  small 
polypi  and  granulations  in  the  meatus.  When  introduced,  its 
<;onvex  surface  is  to  be  pressed  against  the  growth,  until  a  firm 
base  is  felt.  The  tumour  which  protrudes  through  the  ring  is 
<;ut  through  as  the  instrument  is  withdrawn,  and  comes  away  on 
the  concavity  of  the  knife.  Larger  polypi  may  also  be  removed 
by  the  same  instrument,  used  so  as  to  divide  the  root. 

In  some  cases,  the  gro\^i:h  can  be  removed  by  the  aid  of  a 
^mall  round  sharp  scoop ;  this  is  pushed  down  to  the  root  of  the 
polypus,  and  the  division  of  its  attachment  is  efiected  from 
behind.  This  method  is  suitable  only  for  the  removal  of  polypi 
of  the  meatus  with  soft  stalks  and  loosely  attached  to  their 
base.  Polypi  of  this  character  are  sometimes  capable  of  being 
removed  by  forcible  syringing. 

Crushhifj  by  means  of  forceps  is  another  mechanical  method 
of  removing  polypi.      It  has  been  tried   for  dealing  with  large 


^ 


Fio.  120. 
Barker's  aural  Curettes. 

gi'owths,  which  cannot  be  entirely  removed  by  any  of  the 
methods  already  described,  and  for  portions  of  growths  remain- 
ing after  operations.  A  pair  of  di'essing-tbrceps,  suitably  curved, 
is  used  to  crush  the  tissue  of  the  gro\^i)hs,  and  several  portions 
may  be  dealt  with  in  succession,  provided  tliat  the  heemorrhage 
does  not  obstruct  the  view.  After  the  operation  upon  tympanic 
gro^\'ths,  it  is  well  to  introduce  plugs  of  cotton-wool,  covered  with 
finely  powdered  alum.  The  pressure,  coupled  with  the  astringent 
effects  of  the  alum,  will  tend  to  cause  atrophy  of  any  remaining 
portions. 

The  i/alvatuh-cautery  is  sometimes  used  for  the  removal  of  those 
polypi  which,  owing  to  the  firmness  of  their  pedicles,  cannot  be 
dealt  with  by  means  of  the  snare.  For  ordinary  polypi,  remov- 
.able  by  the  snare,  curette,  or  the  ring-knife,  the  cautery  is  not 
to  be  recommended,  owing  to  the  risk  of  cicatricial  contraction 
M'hich  attends  its  use.  The  shape  of  the  cautery  should  be 
adapted  to  the  form  of  the  growth.  A  simple  pointed  instru- 
ment is  generally  sufficient,   but  for  large  gi'owths  a  small  flat 


S06     OONSEQUENCES  AND  SEQUEL-F.  OF  SCTTtTRATTOX.  V 

surface  is  desirable.  Gi-eat  cai-e  should  be  taken  to  avoid  huniin|m 
liealthy  parta,  and  especially  the  walls  of  the  tjinpanum.  Ilun 
cii'cuit  should  not  be  closed  until  the  cautery  is  in  contact  witJd 
the  growth.  The  number  of  applications  at  each  sitting  andLl 
their  duration  must  be  regulated  by  the  aisie  and  position  of  th»  1 
polypus.  The  vapour  evolved  aliould  be  removed  by  blowing  into 'I 
the  ear  as  soon  as  it  obstructs  the  view.  Before  each  sucoessiraJ 
cauterisation  the  cauteiy  should  be  heated  so  a.s  to  destroy  anyfl 
tissue  which  may  adhere  to  it.  I 

If  properly  applied,  the  galvauo-cautery  causes  no  bad  aftwJ 
effects;  but  case«  are  on  record  In  which  facial  erysipelas  an^fl 
marked  constriction  of  the  meatus,  due  to  cicatrisation,  were  thjttfl 
results  of  the  application.  In  another  case  in  which  the  polvpa^J 
was  situated  near  the  membrana  ti-iui>ani,  periostitis,  accom paniedB 
by  severe  pain,  was  caused  by  the  operation,  I 

Canatic  and  Aitringent  Applications.— A  concentrated  fiolutioaM 
of  chrmnic  aciil  is   very  efficaeiotis,    if  applied  with    proper   pr»>^ 
cautions.     Before  using  it,  the  surface  of  the  growths  should  be^ 
thoTOugldy  dried,  and  the  acid  then  applied  by  means  of  a  chromic 
acid  carrier  (Fig.  82.  l>age  283),  or  a  eaniel-hair  brush,  or  a  small 
piece  of  cotton-wool  tM'isted  tightly  on  to  a  prolje.     Chromic  acid 
has   l)een   found   efficacious  in- dealing  with   large   jwlypi;    the  J 
application,  which   is  not  attendnl  with   much  |»in,   should   bad 
made   about  twice   a   week   until    the    growth   has   disapjienred.   J 
For  the  destruction  of  multiple  deeply-seated  polypi,  and  small 
granulations  and  the  remains  of  jwlypi,  after  their  removal  by 
other  means,  the   author  employs   a   saturated   solution   of  tliia 
ilnig   for   most   cases,  the   application  being  usually   SDccessfu 
and    unattended   M-itli    risk    of   Injuiy    to    other   paits.     The    i 
should  be  syringed  if  the  application  causes  pain,  and  i 
cases  it  is  well  to  do  so  after  the  solution  has  been  allowei 
soak  in  for  a  few  minutes.     \itn<te  of  ulli-er  is  sometimes  i 
as  an  application  to  granulations  and  to  the  root  of  the  jxilyp 
after  I'enioval.     Its  application  is  wont  to  cause  somev('lmt  st^vei 
and  persistent  pain,  and  the  slough  produced  is  onlj'  superficial 
PolitKer  recommends  in  preference  the  chlwide  of  iron,  as  ra 
CAUsing  sevei-e  paiiv,  while  it  penetrates  much  more  dwply 
thi'  tissue  even  oF  firm  fibrous  growths,  and  more  rapidly  leads  ttf 
mortificniion  and  detachment.     It  is  apidieil  by  di|ipiug  the  |i 
of  a  chromic  acid  carrier  or  n  pi-oU'  into  the  liquid,  or  by  meatu 
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of  a  small  brush,  or  a  piece  of  cotton-wool,  twisted  tightly  on  to  a 
probe,  and  the  cauterisation  is  to  be  repeated  when  the  slough 
is  detached  by  syringing.  For  hard  growths  the  crystallised 
chloride  has  been  recommended,  a  small  fragment  being  taken  up 
with  forceps,  pushed  against  the  gi'owth,  and  retained  in  position 
by  means  of  a  plug  of  cotton-wool.  Tlie  salt  soon  becomes 
liquefied,  and  penetrates  into  the  growi:h,  causing  a  slough  of 
some  size.  Politzer  recommends  the  crystals  of  the  sesquichloride 
of  iron  for  hard  growths,  occupying  the  entire  circumference  of 
the  osseous  meatus  and  coming  into  contact  with  it  all  round,  so 
that  a  probe  cannot  be  passed  between  the  tumour  and  the  wall 
of  the  meatus ;  but  in  the  author's  opinion  the  galvano-cautery 
is  more  suitable  for  such  cases,  as  its  action  can  be  better 
i-egulated. 

Various  other  caustics  have  been  recommended  for  the 
destruction  of  granulations  and  the  remains  of  polypi ;  but  such 
as  potas»a  fusa  and  nitric  add  are  open  to  the  objection  that  it  is 
im[)Ossible  to  limit  their  action  to  the  affected  part,  and  that 
healthy  portions  of  the  meatus  are  liable  to  be  destroyeil. 

The  treatment  of  polypi  by  the  application  of  alcohol,  first 
recommended  more  than  fifty  years  ago,  has  recently  been  fully 
tried  for  both  polypi  and  granulations.  Before  using  it  the  ear 
must  be  carefully  cleansed  and  dried  with  cotton-wool.  A  little 
warmed  alcohol  is  then  poured  into  the  meatus,  and  allowed  to 
remain  from  fifteen  to  thirty  minutes.  The  application  is  to  be 
thus  made  twice  daily,  and  the  ti'eatment  regularly  continued 
until  the  polypus  has  completely  shrivelled  up  and  disappeared ; 
the  length  of  time  generally  required  is  several  weeks.  The 
treatment  is  adapted  not  only  for  remains  of  polypi  and  granu- 
lations, but  even  for  large  fibrous  gi'owths  filling  up  the  meatus. 
Usually  pure  alcohol  causes  too  much  pain  to  be  well  borne* 
and  it  is  therefore  best  to  begin  with  a  25  per  cent,  solution  and 
to  increase  its  strength  as  the  parts  become  accustomed  to  the 
application.  The  previous  instillation  of  a  warm  20  per  cent, 
solution  of  cocaine  enables  a  stronger  percentage  of  alcohol  to 
be  used  than  could  otherwise  be  tolerated. 

The  action  of  alcohol  upon  aural  gro^N'ths  is  not  followed  by 
any  bad  consequences.  The  treatment  may  be  carried  out  by 
any  ])ractitioner,  and  in  not  a  few  cases  will  be  found  to  be  an 
effective  substitute  for  removal  by  operation.     Inasmuch,  however, 
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as  the  method  i-equit'ea  time,  it  is  generally  best  to  remove  bjFil 
operation  all  polypi  whit-li  can  be  tlms  dealt  with,  and  afterwardafl 
to  employ  the  alcohol  to  pi-oduce  atrophy  of  any  fragments  thalrfl 
remain,  if  they  cannot  be  reached  by  chromic  acid  or  the  other  1 
safe  remedies  mentioned  previously,  wliich  are  quicker  in  effect-  I 
ing  a  cure,  I 

Politzer*  (1ms  auras  up  the  cases  for  which  the  alcohol  treat-  j 
ment  ia  especially  adapted.  j 

(1)  For  the  removal  of  the  remains  of  jiolypi  in  the  external  J 
meatus  and  on  the  membi'ana  tympani.  J 

(2)  For  the  treatment  of  intratympanic  poivpi,  and  their  1 
remains,  wliicli  can  seklom  be  entirely  removed  by  operation,  I 
are  often  beyond  the  reach  of  instruments,  and  very  oft^Kfl 
recur.  I 

(3)  For  multiple  gramUations  of  the  external  meatus  and  auM 
the  membrana  tympani.  I 

(4)  For  difiuse  excessive  proliferation  of  the  mucous  iiiembraiW  I 
of  the  tymjmnum.  I 

(5)  For  cases  in  wliich,  on  account  of  mechanical  obstacles  in  I 
the  ejrtemal  meatus  (exostosis,  stricture),  the  removal  of  polypi  I 
cannot  be  accomplished  with  instruments.  I 

(6)  In  order  to  avoid  operations  in  persons  afraid  of  them,  and  1 
in  children  in  whom  surgical  treatment  presents  great  difficulties,  I 
and  very  often  necessitates  the  aid  of  ansesthetic&  J 

There  is  another  i-emedy,  viz.,  acetate  of  lend,  which  whcofl 
applied  to  aui-a!  polypi  produces  very  satisfactory  resulta.     Motmfl 
and  Steinhrtlgge  recommend  a  supersaturated  solution,  containing^ 
from  ten  to  twenty-five  per  cent,  of  lead,  witli  the  addition  of  from  3 
five  to  ten  drops  of  acetic  acid.     Tliis  sohition  is  transparent;  i 
it  is  dropped   into   the  ear  from  a  glass   pipette,  the  jutietit's  I 
head  being  held  over  the  opposite  shoulder,  and  the  ear  ia  after-  I 
wards  plugged  with  salicylic  cotton-wool,  in  oixler  to  keep  th»l 
solution  as  long  us  possible  in  contact  with  the  affected  surface. 
The  ap])lication  should  be  made  twice  daily,  after  the  ear  lias  been 
thoroughly  cleansed.     There  is  sometimes  pain,  of  a  stinging  or 
burning  character,  which,  however,  soon  subsides.     The  length  of 
time  retjuiivd  for  the  treatment  varies;  but  six  weeks  is  generally  j 
sufficient.   With  reganl  to  the  manner  in  which  the  lead  acts  upon  ' 
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the  polypus,  it  appears  to  cause  wasting  of  the  cellular  elements 
and  constriction  of  the  blood-vessels.  It  may  be  that  the  lead- 
solution  reaches  the  interior  of  the  vessels,  and  causes  coagulation 
and  thromlx^sis,  and  consequent  death  of  the  growth.  Comparing 
the  effects  of  the  lead  with  those  of  alcohol,  Moos  and  Steinbriigge 
suggest  that  the  latter  is  probably  more  suitable  for  cases  of 
granulation  polypi,  and  lead  for  the  coarser  fibromatous  growths. 
"  It  is  also  possible,  that  in  cases  of  tympanic  polypi  w4th  minute 
perforations  in  the  membrane,  alcohol  may  act  more  favourably 
on  account  of  its  greater  power  of  penetration." 
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Causes — Cases  due  to  Injuries — Chronic  Middle-Ear  Suppuration — Con- 
stitutional Disorders— Parts  most  often  Involved — Varying  Extent 
of  the  Processes — Caries  of  the  Ossicles — Necrosis — Subjective 
Symptoms— Objective  Symptoms — Symptoms  of  Lesions  of  the 
Facial  Ner>'e — Paralysis— Perversions  of  Taste— Character  of  the 
Discharge — Examination  with  a  Probe — Course — Diagnosis  and 
Prognosis— Bezold*s  Statistics— Possible  Multiplicity  of  Complica- 
tions— Treatment — Special  Measures  for  dealing  with  Caries  and 
Necrosis  of  the  Ossicles— Removal  of  the  Tympanic  Membrane  and 
of  the  Ossicles  through  the  Meatus — Details  of  the  Operation  — 
Subsequent  Treatment— Possible  Accidents— Treatment  of  Chronic 
Suppuration  in  the  Attic— Stackers  Method— Treatment  of  Necrosis 
of  the  Temporal  lk)ne. 

Caries  and  Necrosis  of  the  temporal  bone  result,  in  the 
majority  of  cases,  from  acute  and  chronic  suppurative  inflamma- 
tion of  the  middle  ear,  and  are  most  often  seen  in  children.  As 
in  other  bones,  caries  is  more  frequent  in  the  cancellated  than  in 
the  compact  tissue ;  while  the  reverae  holds  good  with  regard  to 
necrosis.  Moreover  the  latter  is  more  common  when  the  inflam- 
mation is  acute,  whereas  caries  more  often  follows  a  chronic  pro- 
<*ess.  In  adult  cases,  discharge  from  the  meatus  often  exists  for 
many  years  before  there  is  any  evidence  of  osseous  disease.  Other 
causes  are  rare  ;  but  severe  injuries  to  the  temporal  bone — e.g,, 
from  blows  or  })rojectiles — may  eventually  lead  to  caries  and 
necrosis.  }3ezold  reconls  a  case  of  necrosis  of  the  cochlea  in  a 
man  aged  forty-eight.  When  seven  years  old  he  had  been  kicked 
by  a  horse  on  the  side  of  the  head,  and  the  effects  of  the  injury 
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had  been  permanent.  In  a  few  instances,  extensive  caries  of  the 
temporal  bone  has  i*esulted  from  the  action  of  corrosive  fluids, 
poured  into  the  meatus. 

It  is  in  those  cases  of  chronic  suppuration  of  the  middle  ear 
in  which  the  secretions  are  retained  and  decomposed  that  the 
ossicles  and  the  bony  walls  of  the  cavity  are  most  likely  to 
become  involved.  Similar  complications  are  prone  to  occur  when 
the  ear-afiection  is  associated  with  some  infectious  disorder,  as 
diphtheria,  scarlet  fever,  tuberculosis,  or  syphilis.  Those  cases  in 
which  the  mastoid  process  and  cells  are  the  seat  of  primary  disease 
would  appear  to  owe  their  origin  to  micro-organisms  which  have 
passed  along  the  tube  from  the  throat,  or  have  been  conveyed  by 
the  blood.  The  pneumatic  spaces  and  the  spongy  substance  of 
the  mastoid  portion  of  the  bone  are  especially  favourable  spots 
for  the  development  of  micro-organisms,  which  in  many  instances 
are  those  of  tubercle.  The  osseous  lesions  mav  likewise  involve 
the  surface,  as  the  result  of  periostitis,  examples  of  which  are 
common  in  the  mastoid  process,  and  are  occasionally  seen  in  the 
external  meatus  in  cases  of  otitis  externa.  In  verj'-  rare  cases, 
necrosis  of  the  temporal  bone  is  due  to  suppurative  inflammation 
of  the  dura  mater,  which  constitutes  the  periosteum  on  the  internal 
surface. 

The  parts  of  the  temporal  bone  most  prone  to  be  attacked  by 
caries  and  necrosis  are :  the  mastoid  process,  the  posterior  superior 
wall  of  the  external  meatus,  the  roof  of  the  tympanum,  and  the 
ossicles,  especially  the  incus  and  malleus.  Less  frequently  the 
processes  involve  the  floor  of  the  cavity  and  the  walls  of  the 
carotid  canal.  Occasionally  the  promontory  is  the  seat  of  caries. 
Various  portions  may  be  implicated  at  the  same  time,  and  the 
process  may  even  extend  to  adjacent  bones,  6.7. ,  the  occipital 
and  parietal.  Caries  and  necrosis  of  the  mastoid  j)ortion  will  be 
described  in  the  next  chapter.  Caries  occurring  in  other  j)aii:s  of 
the  bone  may  be  limited  to  small  circumscribed  portions  of  the 
walls  or  of  the  ossicles,  or  may  cause  extensive  destruction  and 
exfoliation.  Between  these  extremes  there  ai*e  manv  intermediate 
degrees,  the  affected  portions  ])eing  eroded  and  honeycombed,  and 
generally  soft  and  crumbling,  while  the  inflam\natory  material 
undergoes  caseous  changes.  As  a  result  of  diphtheria,  partial 
exfoliation  of  the  tympanic  ring,  with  portions  of  the  external 
meatus  and  of  the  mastoid  process,  is  by  no  means  rare  in  children. 
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As  a  result  also  of  hereditary  syphilis,  suppuration  of  the  middle 
ear  often  leads  to  extensive  necrosis,  even  during  the  firet  few 
months  of  life. 

Caries  of  the  Ossicles  results  in  their  destruction  and 
detachment.  In  some  cases  the  bones  come  away  spontaneously, 
or  after  syringing,  during  the  course  of  severe  suppurative  inflam- 
mation of  the  middle  ear,  in  which  the  soft  parts  perish  and  the 
ossicles  become  free.  This  result  most  often  occurs  in  cases  of 
scarlatina.  In  cases  of  chronic  suppuration,  the  long  process  of 
the  incus  is  the  part  most  liable  to  be  affected  by  caries ;  its  nutri- 
tion is  more  readily  impaired  than  that  of  the  malleus,  which,  in 
a  great  part  of  its  extent,  is  closely  connected  with  the  liighly 
vascular  tympanic  membrane.  Next  in  order  of  frequency  come 
the  body  of  the  incus,  and  the  short  process,  followed  by  the  head, 
handle,  and  the  neck  of  the  malleus.  When  the  head  of  the 
malleus  is  affected  with  caries,  the  process  likewise  attacks  the 
upper  and  outer  wall  of  the  attic,  in  which  granulations  sprout 
up,  while  ShrapnelFs  membrane  becomes  perforated.  In  less  fre- 
quent cases  both  the  head  of  the  malleus  and  the  incus  are  in- 
volved, and  the  upjier  half  of  the  membrana  tympani  is  destroyed. 
The  stapes  is  the  least  liable  to  be  attacked ;  but  it  loses  some- 
times one  and  sometimes  both  crura,  while  the  foot-plate  is  very 
seldom  involved.  While  the  osseous  walls  of  the  tympanum  are 
the  seat  of  caries,  fungous  granulations  always  sprout  up  from 
the  mucous  membrane  or  its  remains.  The  secretion,  which  is 
foul-smelling,  and  irritates  the  skin  of  the  meatus,  often  contains 
the  bacilli  of  tubercle. 

Necrosis  is  the  result  of  destruction  of  a  circumscribed  por- 
tion of  bone,  which  constitutes  a  sequestrum.  The  part  involved 
may  be  small  and  quite  superficial;  or  the  process  may  attack 
large  portions  of  the  temporal  bone — e,g,,  the  squamous,  mastoid, 
or  pyramidal  part — and  cause  their  detachment.  The  labyrinth, 
being  composed  of  verj-  compact  bone,  is  less  frequently  impli- 
cated; but  cases  sometimes  occur  of  extensive  necrosis  of  this 
part,  with  detachment  of  the  entire  cochlea  as  a  result.  Most 
cases  of  necrosis  occur  in  connection  with  scarlatina,  and  children 
constitute  the  majority  of  sufferers.  This  tendency,  as  compared 
with  adults,  is  explained  by  their  proneness  to  be  attacked  by 
acute  infective  diseases,  and  also  by  the  comparatively  very  large 
size  of  the  labyrinth  in  early  life.     It  must  also  be  borne  in  mind 
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that  the  necrosis  may  show  itself  years  after  the  fever.*  The 
sequestrum  may  remain  for  some  time  in  the  cavity ;  but  sooner 
or  later,  it  generally  moves  towards  the  external  meatus,  and 
either  escapes  or  is  removed.  So  long  as  it  remains  in  the 
tympanum,  it  acts  as  a  foreign  body,  and  excites  suppuration 
and  fungous  granulations.  Other  possible  consequences  are: 
the  development  of  abscesses  (from  the  burrowing  of  pus) ; 
fistulae;  lesions  of  the  cerebral  membranes  or  of  the  large  vas- 
cular channels.  After  removal  of  a  sequestrum,  the  healing 
process  sets  in,  and  assumes  various  forms.  The  newly  developed 
connective  tissue  may  become  ossified,'  and  a  bony  cicatrix 
results ;  in  other  cases,  the  surface  is  coTered  with  a  membrane 
within  which  cholesteatomatous  growths  may  be  developed ; 
while  in  a  third  class  bony  formations  are  the  prevailing  feature^ 
and  the  process  sometimes  goes  on  to  such  an  extent  as  to 
obliterate  the  cavity  of  the  tympanum,  and  to  obstruct  the 
external  meatus. 

Subjectiye  Symptoms. — In  the  majority  of  cases,  caries  and 
necrosis  of  the  temporal  bone  fail  to  produce  characteristic 
symptoms.  Pain  in  and  about  the  ear  is  almost  always  com- 
plained of,  and  is  due  to  inflannnation  of  the  periosteum  and 
retention  of  secretions.  It  is  generally  continuous  and  violent, 
but  sometimes  intermittent.  In  cases  of  tuberculosis,  the  pro- 
cesses may  be  far  advanced  without  causing  any  very  decided 
])ain.  Comparative  or  even  absolute  painlessness  is  a  common 
feature  of  tuberculous  inflammation  of  the  middle  ear.  When 
detachment  of  a  se(iuestrum  is  in  progress,  the  pain  is  described 
as  deep  down  in  the  ear;  it  is  generally  of  a  boring,  tearing 
character,  and  very  severe,  and  if  a  large  portion  of  the  bon}' 
wall  of  the  tympanum  be  involved,  this  symptom  may  last  for 
many  weeks  or  months.  Retention  of  secretions  will  cause  the 
pain  to  become  even  more  severe,  and  especially  if  the  cerebral 
meninges  are  implicated.  The  pain  is  accompanied  by  more  or 
less  diminution  of  hearing-power,  giddiness,  and  noises  in  the 
ears  of  various  kinds.  These  symptoms  are,  of  course,  in  no 
way  characteristic  of  caries ;  they  ai*e  commonly  met  with  in 
middle-ear  suppuration  confined  to  the  soft  parts.  Their  presence 
and  severity  will  greatly  depend  uixyn  the  seat  of  the  disease 
and  the   stage   of  its   progress.     Neuralgia   of  branches  of  the 

*  See  cases  reported  by  Bezold,  Archives  cf  Otology ^  vol.  xvi.  p.  312. 
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fifth  pair  is  a  not  uncommon  complication.     If  the  labyrinlb  B3| 
speeially  involved,   vertigo  and  disturbance   of  equilibrium   will 
be  proniiiieiit  symptoms. 

Objective  SymptomB,— These  are  likewise  of  a  more  or  leiss 
indefinite  character.  In  the  early  stages  there  will  Ije  the  signs 
of  purulent  inflammation  of  the  middle  ear,  e.^..  perforation  of 
the  tympanic  membrane  and  more  or  leas  discharge;  hypertrophy 
and  ulceration  of  the  mucous  membrane  of  the  cavity,  with 
granulations  and  polj-poid  gi'owtha;  thickening,  swelling,  indam- 
mation  or  ulceration  of  the  floor  of  the  external  meatus;  eiilarge<r_ 
meut  and  induration  of  the  lymphatic  glands  in  the  iieif;' 
bourhootl  of  the  ear.  These  ajnuptoms  are,  however,  often  pre 
vplien  the  osseous  walls  of  the  tympanum  are  not  iinplii-a 
In  exceptional  cases  of  caries,  the  membrana  tymimni  has  1 
found  to  be  intact.  More  definite  signs  of  affection 
are  furnished  by  abscesses  which  form  in  various  directioni 
and  result  from  the  burrowing  of  pus  towards  the  front  i 
back  of  the  ear,  neck,  and  throat.  The  parotid  gland  and  tlid 
articulation  of  the  lower  jaw  are  often  involved  in  the  sap 
puration ;  and  when  the  absceasea  communicate  directly  ' 
the  carious  bone,  fistulotia  passages  are  apt  to  remain  long  aft 
the  pus  lias  lieen  discharged.  Such  passages  originating  in  t 
temporal  bone,  sometimes  extend  for  long  distances  under  the  skin, 
and  open  on  I  he  side  of  the  neck  or  even  towards  the  shoulder. 

Syniptonis  indicating  lesions  of  the  facial  nerre  are  of  frecjneiit 
occurrence  in  cases  of  caries  and  necrosis  of  the  temporal  Wme. 
The  wall  of  the  Fallopian  c^nal  and  a  portion  of  the  nevKe  itself 
may  be  destroyed ;  and  in  such  cases,  facial  paralysis  will  be  »J 
prominent  symptom.  On  the  other  hand,  the  absence  of  Mtffl 
each  symptoms  referable  to  the  nerve  does  not  show  that  thin 
ctmal  in  which  it  runs  has  remained  unaffected.  There  are  severalfl 
caseti  on  recoi-d  of  partial  or  complet*'  destruction  of  the  walla  o^fl 
the  acjua^uctus  Fatlopii,  with  exposure  of  the  facial  nerve,  buffl 
without  any  symptoms  of  paralj-sie.  It  must  also  l»e  Itome  iltfl 
mind  that  facial  paralysis  may  be  due  to  the  pressure  of  a^ud*^ 
tiou  within  the  canal,  and  even  within  tJie  tympanum,  when  anyV 
openings  exist  in  the  thin  layer  of  bone,  Be]uimling  the  cavi^fH 
from  the  nerve.  Still,  in  connection  with  other  symptoms,  faoitlfl 
paralysis  is  highly  suggestive  of  carious  or  necnitic  prooesMlA 
invoh-ing  portions  of  the  temporal  l>one.  H 
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If,  aftei-  lasting  for  some  time,  the  paralysis  should  eubeide,  I 
exudation  into  the  canal  may  be  as&ume<l  to  have  been  ite  cause ;  1 
but  if  the  paralysia  continue,   there   is   probably   some   osseous  I 
lesion.       In    necrosis   of   the  labyrinth,   unless   the   process   be  1 
confinefl   to   tlie  cochlea,  the   facial   nerve   is   almost   invariably  I 
affected.     Inasmuch  as  the  aural  affection  is  generally  unilateral, 
the  facial  paralysis  is  usually  limited  to  one  side.      Its  degree  I 
varies,  according  to  whether  the  entire  nerve  or  only  some  of  its  1 
fasciculi  are  affected.    In  the  latter  case,  the  paralysis  will  involve  I 
different  muscles,  e.;/..  those  of  the  forehead,  or  those  of  the  side  ] 
of  the  face  and  uose.     Sometimes  all  the  muscles  supplied  by  the 
nerve  are  slightly  affected :  iii  other  cases,  the  paralysis  is  com- 
plete.    In   some  cases,  the    muscles    of  the    soft    i)alale    on    the  ' 
affected  side  are  likewise  paralysed.  I 

Various  j-ien^ffrsiQiia  of  the  s«(«e  of  taste  aiv  wont  to  acc-ompany 
these  lesions  of  the  facial  nerve.  The  glosso-pliaryngeai  is  Ihe 
nerve  of  taste  for  the  posterior  part  of  the  tongue;  the  lingual 
branch  of  the  fifth  for  the  anterior  part  of  the  organ.     The  latter 

i-eceives  its  gustatoiy  fibres  from  the  chonla  tympani  nei-ve,  wliich  1 

runs  with  the  facial  trunk,  until  just  above  the   stylo-raastoid  j 

foramen.     When  the  latter  nerve  is  implicated  befoi-e  the  chorda  ] 

leaves  it,  the  gustatory  fimction  is  lessened  or  eveu  abolished  in  1 

the  anterior  two-thii-ds  of  the  tongue  on  that  side ;  and,  in  addi-  J 

tion  to  this  symptom,  though  only  in  rai-e  cases,  there  may  be  ] 

dryness  of  the  mouth,  due  to  implication  of  those  fibi-es  of  the  I 

chorda  which  i-egulate  the  secretion  of  saliva.  I 

In   cases   of  slight   paralysis,   the   electrical   i-eaction  of  the  1 

nmscles  and  branches  of  the  nerve  is  little  changed.     In  severe  1 

forms  the  faradic  i-eaction  is  often   increased  at  first;   but  it  is  I 

soon  i-educed  to  a  minimum,  while  the  irritability  of  the  muscles,  I 

as  tested  by  the  galvanic  current,  is  more  or  less  increased.     In  | 

advanced  cases,  the  latter  cun-ent  fails  to  evoke  any  I'esjwnse.  I 

In  addition  to  the  paralysis,  socondaiy  contractions  and. J 
Bpasmodic  twitchings  of  the  muscles  sometimes  occur;  the  formers 
being  due  to  the  development  and  induration  of  connective  tiesne-l 
in  the  muscles.     The  course  of  the  complaint  depends  upon  the! 

nature  and  progress  of  the  aural  lesion,  and  the  extent  to  which  j 

the  nerve  is  involved.     In  some  cases  recovety  is  comjilete;  in  i 

others,   there    is   pemiauent    poralvsis    of   all    or   some    of   the  I 

muscles  supplied  by  the   nerve.      Secondary  alrupliy  is  then  a.'j.t  I 
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to  supervene,    and    the    conjunctiva    is    subject    to    attacks   o^H 
inflammation,  owin^  to  the  want  of  power  to  rlose  the  eye.       H 

The  Diachar^  fi-om  thf  t-ar  in  cases  of  caries  and  necrosis  iiS 
Bonietimea  peculiar.  It  is  muco-punilent  and  somewhat  tenaciooflffl 
it  often  contains  decided  traces  of  blood,  or  assumes  a  brownislio^ 
red  colour;  it<s  odour  is  iutetiselv  disagi-eeable,  and.  in  the  I 
absence  of  antiseptic  measures,  poisons  the  room  occupied  by  the  I 
patient.  Sometimes  it  is  c]uite  piitrid,  quickly  discolouring  silver"! 
instruments  brouffht  into  contact  with  it.  Frap^nents  of  bone,  m 
some  large  enough  to  Ije  seen  with  the  naked  eye,  are  occasion-  ■ 
ally  discovevable.  In  all  case-s,  the  discharge  should  be  examined  I 
from  time  to  time  with  the  microscojie  ;  if  small  osseous  particles  I 
are  detected,  there  can  lie  no  doubt  as  to  the  nature  of  the  lesion,  j 
A  negative  result  of  the  examination  does  not  disprove  the<4 
existence  of  caries.  ■ 

As  in  other  cases  of  destruction  of  bone,  the  best  evidence  offl 
the  actual  condition  is  afforded  by  the  use  of  a  probe,  which  should  ■ 
be  liandlefl  with  the  greatest  i-ai-e  and  gentleness,  and  under  the>a 
(nii'lance  of  the  eye.  Serious  consequences  might  ensue  fi-om'  m 
using  the  instrument  with  any  degree  of  force.  It  is  easy  to  I 
detect  carious  or  necrosed  bone  when  the  disease  is  situated  in  ■ 
the  meatus,  the  inner  wall  of  the  tympanum,  op  perhaps  in  the 
upper  part,  under  the  roof,  when  Shrft]>neirs  membrane  is  jier- 
forated.  Failure  to  detect  caries  must  not  Iw  lield  to  imply  tliat 
the  bone  is  not  affected,  for  the  diseased  part  may  l»  inaccessible 
to  the  most  cai-erul  examination.  Indeed,  in  not  a  few  caseti  in  I 
which  the  symptoms  point  to  caries,  the  diseased  spot  cannot  be  m 
reached  by  a  probe.  Tiie  instrument  shoidd  Ije  bent  in  various  ■ 
ways  according  to  circumstances,  and  should  have  a  well-roonded  ■ 
heail.  Somelimes  the  meatus  is  oix^upied  by  jwlypoid  excreeceiicefl,  I 
which  spring  from  the  inastoid  anti-um,  and  project  through  I 
openings  in  tlie  posterior  wall  of  the  canal.  Caries  and  necrosis  I 
in  the  mastoid  process  may  involve  the  external  layer  of  botiei  I 
and  in  that  case  masses  of  granulation  tissue  will  be  seen  toB 
sprout  tlirougli  the  integument.  These  surround  and  cover  upfl 
fistulous  openings,  through  which,  if  a  probe  be  introduced.  soft«n<»dfl 
or  necrosed  bone,  or  a  loose  sequestnnn.  may  he  more  or  less  easil]r^| 
felt.  If  wat^'r  Ije  injected  into  the  meatus,  a  few  drops,  or  evern.^| 
n  thin  stream,  wilt  be  seen  to  issue  from  ihe  external  fiatulooi^H 
o))ening,  bringing  with  them  in^pitisalcd  or  caseous  ma^^ses  of  pUB.^| 
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Tiie  Coone  jiiiraued  by  caries  and  iieci-osis  of  the  temporal  ■ 

bone,  fbUowiiig  middle-ear  ttuppuration,  varies  greatly  in  difi'ereiit  I 

cases ;  but  it  is  only  in  a  niinority  that  favourable  results  can  be  I 

anticipated.      The  progi'SHS  of  the  osseous  disease   is,   however,  I 

sometime;!  very  slow;  tliei-e  maybe  long  inten-als  during  which  ■ 

some  little  improvement  may  seem  to  be  going  on.     In  young  I 

subjecte    the    process    is    usually    nioi-e    rapid    than    in    adults;  I 

sequestra  are    speedily   formed    anti    detached,  large    portions    of  I 

the  mastoid  process  often  become  exfoliated,  and  in  severe  cases  I 

nearly  the  whole  of  the  temporal   bone  is  destroyed.     In  not  a  I 

few  cases,  symptoms  of  cerebral  or  meningeal  disease  suddenly  I 

become  develope<l,  white  in  others  a  fatal  issue  is  due  to  phlebitis  I 

and  thrambosis  of  the  latei-al  sinus.     Pycemia  is  another  accident  I 

liable  to  occur  in  these  cases.     If,  as   sometimes  liappens,  the  I 

carotid  canal  be   invaded,  fatal   luemorrhage  is  likely  to  ensue.  I 

Such  an  accident  would  be  a  more  frequent  complication  of  caries,  I 

were  it  not  for  the  fact  tliat  during  chronic  suppuration,  pro-  I 

gressive  development   of  connective  tissue   usually  takes   place,  I 

This  process  is  succeeded  by  partial  ossiiication,  and  the  diseaseil  I 

portions  of  tissue  are  thus  to  some  extent  isolated.  I 

SUgnoiifl, — ^This   is   sometimes    very   difficult,   and   in   many  I 

instances  it  is  necessary  to  keep  the  patient  under  observation  for  I 

a  long  time  before  a  definite  opinion  I'an  be  given.     If,  when  a  I 

probe  is  introduced,  roughened  bone  can  l)e  felt,  or  a  portion  of  I 

bone  which  is  dearly  movable  and  denuded  of  its  periosteum,  the  I 

nature  of  tlie  case  will  l>e  of  course  evident.     But  the  affected  part  I 

may  be  inaccessible,  and  the  negative  i-esult  of  probing  is,  there-  I 

fore,  of  no  gi-eat  value.     In  the  absence  of  the  positive  evidence  I 

which  a  probe  often  jdelds,  caries  or  necrosis  may  be  suspecte<l  to  1 

exist  when  the  following  symptoms  are  present ; —  I 

1.  A  long-continued  purulent  discharge  from  the  meatus,  I 
varying  in  consistence,  offensive  in  character,  often  coloured  with  1 
blood,  and  not  yielding  to  oi'dinary  treatment  carefully  conducted,  I 
The  discharge  may  be  temjwrarily  arivste^l  by  granulations  and  I 
sequestra,  and  also  by  projection  of  the  walla  of  the  meatus.  I 

2.  The  constant  re-appearance  of  granulations  in  the  same  I 
place  in  which  they  have  been  destrayetl.  I 

3.  The    previous    efica|>e    of  small    seepiei^tra    or    particles    of  1 

4.  Erosions  of  the  osseous  wall    uf  the  nit-aUis,  uwiX  ?w,VvAasi&  J 
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openiiige   behind   the   ear.   with   an    intermittently  copious   ana 
offensivt"  discharge  therefioiii.  1 

5.  The  formation  of  abscesses  in  the  neiglibourhood  of  thai 
ear  and  in  the  sidf  of  tlie  neck,  and  swelling  of  ihe  lymphatia 
glands.  I 

6.  Perforation  of  the  tympanic  membrane  at  its  npiier  [laFtJ 
the  opening  having  a  crater-like  appearance,  and  giving  exit  ttf 
very  offensive  secretion.  ■ 

7.  Severe  lancinating  pain  in  the  deeper  part  of  the  ear,  atMH 
extending  over  the  side  of  the  head.  ■ 

FrognoBU. — Any  opinion  as  to  the  probable  resnlta  iu  cas« 
of  caries  of  the  temporal  bone  must  be  given  with  great  cautioifl 
As  a  general  rule,  when  the  lesion  is  due  to  injury,  the  pro^iosiJ 
is  more  favourable  thon  when  it  has  3ui»en'ened  «iJon  suppurativa 
inflammation.  In  all  cases,  if  the  general  health  he  good,  thd 
process  t^light  and  confined  to  the  mastoid  portion,  if  there  be  frefl 
vent  for  all  discharges,  and  if  exfoliation  take  place,  there  ia 
reason  to  anticipate  a  favoni-able  issue.  In  some  instaiicea 
patienis  with  caries  of  tlie  temporal  bone  attain  a  ripe  age,  anq 
die  from  disease  unconnected  with  the  local  affection.  \Vlitlu 
liowever,  caries  is  in  progress,  there  is  ahvaj's  the  possibility  cd 
extension  to  some  important  part,  with  serious  results,  as  alreada 
described.  There  is  also  the  risk  of  pysemia,  general  exhaustioin 
or  pulmonary  tuberculosis.  In  tuberculous,  sj-philitic,  and  dialjetid 
subjects,  the  prognosis  is  always  more  or  less  unfavourable.  Tbu 
degree  to  wliich  the  hearing-power  is  affected  depends  upon  thd 
seat  and  extent  of  the  osseous  lesions.  If  the  latter  be  confuieq 
to  the  mastoid  portion,  the  hearing  may  W  almost  or  (piitd 
normal:  on  the  other  hand,  necrosis  of  the  labyrinth  will  involvd 
total  deafness.  M 

Bezold's*  list  contains  forty-six  cases  of  necrosis  of  lljM 
labyrinth.  Of  these,  nine  died,  all  but  two  from  "  implicit lad 
of  the  neighbouring  meningeal  and  cerebral  regions,  exteiisiod 
of  the  suppurative  process  taking  place  from  the  postcrioa 
surface  of  the  pyi-amid,  corresponding  to  the  position  of  thfl 
poruB  acvsticut  iniemun.  The  cerebellum  was  most  fnyjupntm 
involved."  Septic  phlebitis  was  demonstrated  in  two  cases.  GH 
the  thirty-seven  cases  in  which  the  issue  was  favourable,  ud 
twenty-nine  the  sequestnim  was  removed  tlinnigh  (he  audiloijjl 
*  AreAiTM  of  Olalog),  vol.  x\i.  p.  HIti.  I 
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canal ;  in  seven  it  was  extracted  through  fistulas  in  the  mastoid 
portion;  in  the  remaining  case,  it  was  said  to  have  passed 
througli  the  tube.  With  regard  to  the  prognosis  in  cases 
in  which  the  Fallopian  canal  is  implicated,  Bezold  thinks 
there  is  great  probability  of  restoration  of  the  function 
of  the  divided  facial  nerve  even  after  extensive  loss  of 
substance. 

It  must  be  borne  in  mind  that  caries,  as  a  result  of 
suppurative  inflammation  of  the  middle  ear,  may  spread  so  as 
to  involve  several  important  parts  at  the  same  time.  Thus  in 
a  fatal  case,  reported  by  Hedinger,*  there  was  a  sub-dural 
abscess,  thrombi  and  ulceration  of  the  superior  petrosal  sinus, 
and  ulceration  leading  into  the  lateral  sinus.  The  external 
auditory  canal  was  narrowed  to  a  mere  slit,  and  the  bony 
portion  was  carious.  In  this  case,  pus  had  been  discharged 
into  lx)th  the  lateral  and  the  superior  petrosal  sinuses.  A 
case  of  caries  of  the  tympanum,  with  fatal  haemorrhage  from 
the  carotid,  is  recorded  by  Drs.  Moos  and  Steinbrtigge.t 
There  was  an  opening  15mm.  in  breadth  and  7mm.  in  height 
in  the  external  bony  wall  of  the  carotid  canal.  The  artery 
was  Imre  to  the  whole  extent  of  this  opening,  and  corroded 
and  perforated  near  the  promontory.  The  case  was  remarkable 
not  only  for  the  lesion  of  the  artery,  but  because  of  the  rapidity 
with  which  the  entire  series  of  processes  had  become  developed. 
Tlie  time  occupied  was  only  four  months. 

Treatment. — This  must  at  fii'st  be  directed  towards  the  im- 
provement of  the  condition  of  the  middle  ear,  and  this  object 
may  be  attained  by  the  use  of  antiseptic  remedies  and  great 
cleanliness.  Supposing  that  caries  is  known  or  strongly  sus- 
pected to  exist,  the  treatment  should  be  still  more  energetically 
carried  out,  and  every  effort  should  be  made  to  remove  secretion 
and  prevent  its  accumulation.  It  is  all-important  to  remove 
luxuriant  granulations,  so  as  to  provide  for  the  escape  not  only 
of  secretion,  but  of  dead  particles  of  bone.  If  there  be  onlj'- 
one  or  two  small  perforations  in  the  membrane,  it  is  desirable 
that  these  should  be  enlarged  by  incision,  so  as  to  afford  a 
free  passage.  Polypoid  gi'owths  should  be  removed  by  Wilde's 
snare,  or  by  applications  of  a  concentrated  solution  of  chromic 

*  Archivet  of  Otologyy  vol.  xiii.  p.  42. 
t  Ihid.,  vol.  xiii.  p.  160. 
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ncid,  after  n'hicli   as   strong   a   solution   of  alcohol   as,   can   bd 
borne  should  be  ititrorlnced  into  tlie  ear.  -^ 

When  the  granulations  Imre  been  thui;  dealt  with,  antieeptidfl 
and  asti'ingents  of  varioug  kinds  will  come  into  use  (see  pagM 
450,  ei  «»/.).  Powdered  Ixjiie  acid,  introduced  by  means  of  nl 
insufflator,  is  a  very  goo<l  i-eniedy.  The  objections  sometimaM 
raised  against  it,  on  the  ground  that  it  canstis  tha  secretiouM 
to  t>e  retained,  are  tvithont  real  foundation.  If  fluids  bn 
preferred,  they  should  lie  Injected  throug'h  u  sniall  tympmilfl 
tube,  u'hich  can  be  passetl  into  the  tympanuni.  Fluids  abn 
may  be  introduced  through  the  Enstachian  tube  by  the  aid  ofl 
a  catheter ;  a  considerable  amount  of  secretion  may  sonietimeJ 
thus  be  driven  out  through  the  meatus.  The  airn-lourhe  likeifl 
wise  fulfils  a  similar  purpose.  U 

When  carious  siwts  are  visible  and  acoessilile — e.'j..  in  tlMH 
meatus — improvement  may  be  effected  by  scrajiiug  them  with  ^| 
curette,  or  in  some  cases  by  touching  them  with  carbolic  acid  or  |fl 
concentrated  solution  of  cliromtc  acid,  or  with  the  galvano-csutei^!^ 
The  local  application  of  a  riolutiou  of  lactic  acid  (15 — 20  per  cent.) 
sometimes  proves  serviceable  in  cases  of  circumscribed  ulceration 
of  the  inner  wall  of  the  tympanum.  The  applications  cause  the 
<letachnient  of  small  sequestm,  but  are  apt  to  produce  more  or  J 
less  severe  pain.  Dr.  Ole  Bull.*  of  Chvistiania,  recommended  thft'l 
application  of  the  mineral  atnds,  hydrochloric  and  nitric,  for  tlial 
removal  of  diseased  bone.  Tlie  acids  act  by  rendering  the  boiM(fl 
i^pable  of  absorption.  As  the  ivsult  of  many  trials,  Dr.  tiuUfl 
found  that  hydrochloric  acid  was  the  beet  sohviit  for  the  eartbjrj 
particles;  his  method  waR  to  soak  small  pieces  of  cotton  in  a  I 
solution  of  hy<lrochloric  aciil  (2 — i  [ter  cent.),  and  lay  them  on  I 
visible  portions  of  diseased  Iwne.  The  cotton  was  allowed  tftfl 
remain  for  twenty-four  lioui-s,  and  then  removed.  The  applicatiooft'fl 
were  continued  at  intervals  until  discharge  cease<) :  the  vacaalj 
place  in  the  bone  was  tlien  found  to  be  occupied  by  a  soft  inas^H 
presumably  cartilage,  procee<Iing  from  the  bone  bordering  tlk^| 
dead  part.  The  treatment  was  sometimes  continued  for  three  fldH 
four  months.  'H 

There    are,   however,   obvious   dan  gel's    connected    witJi    thaJ 

application  of  acids  witliin  the  tympanum,  and  the  object  aimeiM 

at  can  be  attained  more  rapidly  and  with  less  risk  by  tba  n«e  oH 

*  Arthivtt  ef  Otology,  to),  xviii,  p.  ISA, anil  roL  xxviii.  p.  IS,  ^| 
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a  sharp  curette  or  spoon.  This  treatment  is  well  adapted  for 
the  removal  of  small,  circumscribed  patches  of  diseased  bone 
from  the  inner  wall  of  the  tympanum.  There  is,  of  course,  less 
difficulty  in  dealing  with  caries  of  the  mastoid  portion  or  external 
meatus.  Even  here,  however,  good  results  can  be  obtained  only 
when  a  small  area  of  bone  is  diseased.  Special  care  is  necessaiy 
when  removal  of  diseased  bone  from  any  part  of  the  tympanum 
is  the  object  in  view.  The  treatment  of  caries  and  necrosis  of 
the  mastoid  process  will  be  described  in  a  subsequent  chapter. 

It  remains  to  consider  the  treatment  of  those  cases  in  which, 
as  frequently  happens,  caries  of  the  ossicles  is  associated  with 
disease  of  the  roof  and  walls  of  the  tympanum,  and  of  the  mastoid 
antrum  and  cells.  Masses  of  cholesteatomatous  material,  inspis- 
sated pus  and  granulation  tissue,  are  often  found  in  the  mastoid 
antrum  and  aditus,  as  well  as  in  the  attic.  It  is  often  difficult, 
and  sometimes  impossible,  thorouglily  to  remove  these  masses 
from  the  attic  by  means  of  any  operation  through  the  meatus ; 
and  when  the  aditus  and  antrum  are  implicated,  any  such  attempt 
would  obviously  be  futile.  When  suppuration  has  existed  for 
some  time  in  the  middle  ear,  its  walls  are  apt  to  become  infil- 
trated with  pus,  and  sinuses  may  extend  from  either  the  tym- 
panum or  the  mastoid  antnim  into  the  contiguous  bony  tissue. 
Under  such  conditions,  the  mere  removal  of  the  ossicles  will 
result  in  little,  if  any,  benefit.  On  the  other  hand,  laying  open 
the  mastoid  antrum,  aditus,  and  tympanum,  so  as  to  convert  them 
into  one  cavity,  has  the  advantage  of  permitting  a  thorough 
examination  of  the  parts.  Such  an  operation  is  not  attended 
with  more  risk,  and  the  subsexjuent  amount  of  hearing  is  not 
less  than  when  only  the  tympanum  is  exposed.  If  the  discharge 
still  continue  after  the  ossicles  alone  have  been  removed  througli  the 
meatus,  and  the  tympanum  thus  exposed,  a  further  operation  must 
be  undertaken  to  discover  the  cause,  and  the  mastoid  antrum  and 
aditus  will  have  to  be  opened.  Such  a  course  of  procedure  would 
involve  a  two-fold  drawback,  viz.,  a  second  operation  and  loss  of 
time.  Taking  all  these  circumstances  into  consideration,  when- 
ever the  ossicles  have  to  be  removed,  the  author  opens  the 
mastoid  antrum,  aditus,  and  tympanum.  Of  late,  he  has  supple- 
mented the  operation  by  lining  the  cavity  with  epithelium,  as 
suggested  by  Mr.  Ballance.  A  description  of  this  operation  will 
be  found  in  the  next  chapter. 
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Although  the  removal  of  the  ossicles  through  the  meatu^ 
except  in  special  cases,  and  the  opening  of  the  tympanum  alona 
are  not  recommended,  tlieae  procedures  are  still  adopted  by  som^ 
surgeons :  it  therefore  aeems  desirable  to  gi\-e  an  account  of  thi 
methorla  usually  employed.  I 

Removal  of  the  malleus  and  incus  through  the  meatus  ii^ 
impracticable  if  there  lje  any  decided  constriction  of  the  ineatu^ 
If  the  canal  be  patent,  the  operation  will,  in  most  cases,  preaem 
no  great  difficulty.  The  patient  must  be  fully  under  the  infiuenoi 
of  an  an£Gsthetic;  and  thorough  illumination  must  be  obtained 
either  by  sunlight,  by  the  employment  of  reflected  artificial  lighfc 
or  tlie  electric  forehead  lamp.  The  special  instruments  required 
are:  a  tenotome  for  cutting  the  membrane  and  tendon  of  ttj 
tensor  tympani.  a  hook  for  drawing  down  the  incus,  a  Wildel 
snare,  a  foreign  body  forcejis,  a  sterilised  syringe,  and  a  largi 
number  of  cotton-liolderH.  ready  for  use.  Disinfection  of  tin 
auricle  and  meatus  by  means  of  a  solution  of  biniodide  or  of  pes 
chloride  of  mereury  (1  to  1,000)  should  be  effected  at  least  ^ 
liour  before  the  operation  is  commenced,  and  the  ear  afterwardi 
coveretl  over  with  a  pad  of  sterilised  wool.  When  a  large  portiol 
of  the  tympanic  membrane  still  remains,  and  is  much  indrawn,  bol 
movable,  it  is  well  to  use  the  aiiMlouche  through  the  catheter,  ii 
order  to  withdraw  tlie  membrane  as  far  as  possible  from  tlM 
inner  wall  of  the  cavity. 

Tlie  steps  of  the  operation  consist  in  detaching  the  membrsni 
at  its  cii-cumference;  divi(bng  the  tendon  of  the  tensor  tym]tuu 
cutting  through  the  articulation  between  tlie  incus  and  the  stapes 
and  removing  the  malleus  and  incus  with  the  forceps  or  win 
loop.  When  nearly  the  whole  of  the  tvinpanic  membrane  stJl 
exists,  an  opening  should  be  made  in  the  middle  of  the  loweo 
margin,  and  carried  upwaitls,  first  on  one  side  and  then  on  tin 
other,  to  a  coiTespondiiig  point  above,  keeping  the  knife  close  tt 
tile  edge  of  the  meatus.  The  next  step  is  the  division  of  U|^ 
tendon  of  the  tensor  tympani  muscle,  and  of  the  articulation  M 
tween  the  incus  and  the  stapes.  Division  of  the  tendon  has  ben 
already  desci'ibed  (see  page  400).  To  disarticulate  the  incus,  Cb 
hook-knife  should  be  passed  close  behind  the  long  process  of  ClM 
bone,  in  a  downwai-d  direction,  until  an  obstacle  is  reached.  TTJ 
cutting  edge  of  the  instrument  is  then  brought  over  the  joint 
ivhicli  is  sevei'ed  by  gentle  pressure.     If  the  division  haa  besi 
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properly  effected,  the  bone  will  he  found  loose  and  iiiuvable,  wlieii 
an  attempt  is  made  to  draw  it  outwards  with  the  hook.  Tlie 
extraction  of  the  nialleuB  is  next  to  be  accomplished.  The  bone 
and  the  reniaing  of  the  tympanic  membrane  should  l>e  seized  with 
the  loop  passed  as  high  as  possible  into  the  cavity,  and  traction 
shouhl  be  made  in  a  direction  downwards  and  outwards,  in  order 
to  bring  the  head  of  tlie  bone  over  the  mai^in  of  the  out^v  wall 
of  the  attic. 

Owing  to  its  peculiar  position,  much  more  difficulty  will  be 
experienced  in  tlie  extraction  of  the  incus,  the  greater  part,  of 
which  lies  in  the  attic.  It  has  therefore  to  be  displaced  dowii- 
wards,  so  that  when  it  becomes  visible,  it  can  be  removed  with 
the  snai'e  or  bent  forceps.  In  using  a  hook  to  displace  the  bone, 
it  is  necessary  to  avoid  injuring  the  stapes  and  tlit>  facial  canal: 
the  operation  is  by  no  means  free  from  danger.  As  a  preliminary 
measure,  hreniorrhage  should  be  carefully  arrested,  so  that  the 
deeper  i>ai-ta  can  be  clearly  seen.  The  hook  is  passed  along  the 
superior  Mall  of  the  meatus,  into  the  space  preriously  occupied 
by  the  head  of  the  malleus.  Its  point  is  directed  upwaixls,  and 
its  border,  whicli  forms  a  right  angle  with  the  shaft,  is  brouglit 
into  contact  with  the  internal  surface  of  the  osseous  portion  of 
the  outer  nail  of  the  tympanum.  The  hook  is  then  turned  back- 
wards and  downwards,  through  half  a  cirele,  being  kept  as  close 
as  possible  to  the  wall  of  the  attic.  If  this  manteu^Te  be  auc- 
ceaaful,  the  point  of  the  hook  will  catch  the  saddle  of  the  incus 
and  bring  the  ossicle  to  the  floor  of  the  tympanum,  whence  it 
may  bo  removed  either  by  the  forceps  or  by  using  the  syringe. 
The  hook  may  be  caught  by  the  wall  of  an  abnormally  narrow 
aditus,  in  which  case,  it  should  be  gently  withdrawn  and  used 
OS  a  probe  in  order  to  discover  the  position  of  the  incus. 

During  the  operation,  the  blood  should  be  rai»idly  mopped  up 
by  cotton-wool  attached  to  holders.  The  cavity  is  then  to  be 
irrigated  with  a  warm  solution  of  boric  acid  or  of  ijerehloride  of 
mercury.  After  the  parts  have  been  dried  with  cotton-wool, 
insufflation  of  powdered  iodol  or  of  boric  acid,  and  the  application 
of  gauze  covei'ed  by  a  bandage  will  complete  the  dressing.  This 
is  to  be  renewed  in  from  twenty-four  to  forty-eight  hours;  and 
if  the  discharge  consist  mainly  of  serum  with  a  little  blood,  dry 
cleansing  wilt  suffice.  So  long  as  the  discharge  continues,  the 
dressing  nmat   be  change^l  dailj'.      In  the  majority  o<  c»sr%,  % 
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iifw  tyni]MHiic  membrane  becomes  developed  in  the  eoui-se  o^M 
few  weeka;  it  is  often  deficient  in  the  upi^er  part.  H 

Tlie  chorda  tympaiii  may  be  stretched  or  perhaps  torn  acnS 
dui'ing  the  operation  ;  but  even  in  tlie  Jatter  case,  restoration  W 
function  may  eventually  occur.  Injury  to  the  trunk  of  tlie  facial 
nei've  may  also  be  caused  by  the  oi)eration ;  removal  of  the  incus 
is  especially  liable  to  be  thus  complicated.  The  paralysis  which 
follows  is  not  necessarily  permanent.  The  oj>eration  has,  in  some 
.cases,  been  followed  by  vertigo,  nausea,  and  vomiting,  prol»ably 
due  to  displacement  of  the  atai>eti  and  injury  to  the  labyrinth. 

Treatment  of  Chronic  Supparatfon  in  the  Attic  of  the  Tympannm. 
— When  there  are  symptoms  of  chi-onic  suppuration  within  the 
attic  of  the  tymiianiim,  and  an  opening  in  the  membi-ane  exists 
above  the  shoi-t.  process,  the  careful  use  of  a  syringe  and  flie 
removal  of  inspiasated  exudation  may  serve  to  reveal  granulations 
and  carious  spot*  to  which  reuiedies  can  be  directly  applied. 
When  only  a  small  perforation  is  visible,  the  ordinaiy  Byrinjre 
should  l»e  replaced  by  the  tymiianic  irrigator  (see  page  446), 
which  can  be  jtaased  through  the  ojiening  (enlargetl.  if  necessary) 
into  the  attic.  The  insufflation  of  boric  acid  constitutes  the  be)<t 
ti-eatmeiit  aftei-  the  parta  have  been  thoroughly  cleansed  with 
antiseptic  solutions.  No  good  result  can  be  expected  from  local 
applicatioHs  when  the  bone  towaitla  the  mastoid  antj-um  is 
affected. 

Should  the  symptoms  continue  after  a  fair  trial  of  oitlinary 
measures,  an  operation,  devised  by  Stacke,*  is  still  advocated  by 
vanous  authorities.  It  consists  in  the  removal  of  the  ossicli 
after  detaching  the  auricle  and  soft  structures  of  the  n 
and  chiselling  away  the  outer  wall  of  the  attic  and  tlie 
portion  of  the  osseous  meatus,  superiorly  and  posteriorly,  ItK 
author  claimed  that  it  enabled  the  surgeon  to  deal  effectually 
with  cases  of  severe  sujipuration  u-ithin  the  attic  and  with  the 
causes  thereof.  He  laid  down  the  following  indications  tor  its 
liertbnnance;  («)  obstinate  suppuration  within  the  attic,  un- 
checked by  removal  of  the  malleus  and  incus;  (b)  the  preticiiui* 
of  cholesteatoma;  (c)  caries  of  the  walls  of  the  attic,  this  laM 
being  characterised  by  fistulous  ujtenings  or  larger  gape  in  H 
above  the  superior  osseous  margin,  S 

To  expose  the  attic,  a  vertical  incision,  slightly  curved  ab(n3 
•  Arokiff.  Ohrmkeillniiide,  uui.  S.  2UI ;  xuUi.  B.  120,  S21t.  1 
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is  made  about  two-fifths  of  an  inch  behind  the  line  of  insertion 
of  the  auricle,  and  parallel  to  it.  It  should  be  from  one-and- 
a-half  to  two  inches  in  length,  and  extend  nearly  as  far  as 
the  most  prominent  portion  of  the  mastoid  process.  Tlie 
next  step  is  to  detach  the  soft  structures  with  a  raspatory  from 
the  osseous  canal,  and  divide  the  upper,  posterior,  and  inferior 
walls  of  tlie  membranous  meatus  and  turn  them  forwards  with 
the  auricle.  If  the  tympanic  membrane  be  then  visible,  it  must 
be  cut  through  at  its  circumference  and  removed.  Then  the 
chisel,  directed  upwards  and  guided  by  a  probe,  is  used  to  take 
away  the  inner  portion  of  the  upper  wall  of  the  meatus  and  the 
posterior  osseous  ring  of  the  tympanic  membrane,  so  that  the 
upper  tympanic  cavity  is  fully  opened. 

When  ever}'  prominent  portion  of  the  superior  and  posterior 
boundarv  of  the  meatus  has  been  chiselled  awav,  the  ossicles  are 
freely  exposed,  and  may  be  easily  removed  after  tenotomy  of  the 
tensor  tympani  muscle  and  division  of  the  articulation  between 
the  incus  and  staj^s.  The  surgeon  then  obtains  a  clear  view  of 
all  the  walls  of  the  attic,  even  of  the  upper  one  (the  tegmen 
tympani),  and  can,  if  necessary,  remove  from  it  carious  par- 
ticles with  a  curette,  having  a  suitable  curve  in  the  handle. 

After  all  diseased  tissue  has  been  scraped  away,  and  the 
wound  irrigated  with  a  2  per  cent,  solution  of  carbolic  acid,  the 
meatus  is  replaced  and  sutures  are  applied  to  the  posterior  wound. 
To  assist  to  fill  the  cavity  left  by  the  removal  of  the  wall  of  the 
meatus,  a  flaj)  may  be  cut  and  applied  as  described  in  Chap.  XXKIII. 
To  prevent  constriction  the  meatus  is  packed  with  a  narrow  strip 
of  iodoform  gauze.  A  pad  of  iodoform  gauze,  covered  with  wool, 
is  then  applied  to  the  ear.  In  from  four  to  six  days,  the  dressing 
may  be  removed :  sometimes  the  meatus  is  found  in  proper  posi- 
tion and  thoroughly  covering  the  bone.  But  in  most  cases, 
granulation  tissue  is  visible  in  the  deeper  portion ;  and  in  order 
to  prevent  constriction,  it  is  necessaiy  to  continue  to  use  sterilised 
gauze  as  a  tampon,  and  often  to  cauterise  sprouting  granulations. 
Until  healing  is  complete,  the  tampons  should  be  changed  daily. 
When  secretion  is  abundant,  it  is  advisable  to  wash  out  the 
cavity  by  means  of  the  intra-tympanic  irrigator,  and  by  using  a 
syringe  to  the  wound.  When  the  secretion  is  only  slight,  dry 
cleansing  with  carbolised  cotton-wool  will  be  sufiicient.  Some- 
times the  meatus  remains  constantly  moist,  as   the  residt  of  an 
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new  tympanic  membrane  becomes  (leveloi>e(i   in  the  eoiii-se 
i'ew  weeks;  it  is  often  deficient  in  tlie  upper  part. 

Tlic  chorda  tympani  may  be  ati-etciied  or  perliaps  toiti 
(luring  tlie  operation ;  but  even  in  tlie  latter  case,  resIAratii 
fnnction  may  eventrially  occur.  Injury  to  the  trunk  of  the 
nerve  may  also  be  caused  by  the  operation  :  removal  of  the 
is  especially  liable  to  be  thus  coniplicate<l.  The  ]>araly&ia 
follows  ia  not  necessarily  permanent.  The  oi>eration  lias,  iii 
cases,  been  followed  by  vertigo,  nausea,  and  vomiting,  pi 
due  to  displacement  of  the  stapew  and  injury  to  the  ial>\ 

Treatmeat  of  Chronic  Sappuratioii  in  the  Attic  of  tha  ^< 
— When  there  are  symptoms  of  chi'onic  suppuration  w  i 
attic  of  the  tynipaiuim,  and  an  opening  in  the  menibi 
above  the  short,  process,  the  careful  nse  of  a  syrinu' 
removal  of  inapisaat^^d  exudation  may  ser\-e  to  reveal  ,. 
and   carious   spots  to   wliich   remedies   can   be   dirf 
When  only  a  tmiall  perfoi-ation  is  visible,  the  onli 
should   h^   i-eplaced   by  the   tymi>anic  in-igator  («• 
which  can  l)e  jiaased  through  tlie  o(>ening  (enlarpvi 
into  the  attic.     The  insufflation  of  boi'ic  acid  eoiixi 
ti-eatment    after    the   parts   have   lieen    tlioroughl' 
antiseptic  solutions.     No  good  ivsnlt  can  be  (nrp< 
applications   when    the    bone    towards   the    nui^' 
affected. 

Siiould  the  symptoms  continue  after  a  i';i 
measures,  an  operation,  deviaecl  by  Stacke,* 
various  authorities.     It  consists  in  the  rem 
after  detaching  the  auiicle  and  soft   strod 
and  cJiiselling  away  the  outer  wall   of  (hi- 
jwrtion  of  the  oaseona  meatus,  su|>eriorly 
author  claimed  that  it  enobled  the  8ur(;r- 
with  cases  of  aeveve  suppuration  within  ' 
cauaes  thereof.     He  laid  down  the  fi'' 
I>erfbnnance :    (a)    obstinate   auppui-.i' 
checked  by  removal  of  the  malleua    > 
of  cholesteatoma;  (c)  caries  of  tiic   ■ 
Ijeing  cliaract«riaed   by   fistulous  iij"  ■ 
above  the  superior  osseous  margin. 

To  expose  the  attic,  a  vertical 
•  Artkitf,  Ohre*heUltnildt,  «mL 


ulfb 


3W  t«M* 


52! 


CHAPTER   XXXIII. 


AFFECTIONS  OF  THE  MASTOID  PROCESS. 


Variations  in  the  Mastoid  Cells — Inflammation  of  the  Mastoid  l^rocess — 
Mastoid  Periostitis — Inflammation  of  the  Mastoid  Cells — Acute  and 
Chronic  Forms — Causes  and  Morbid  Appearances — Symptoms  and 
Course — Caries  and  Necrosis  of  Mastoid  Process— Course  and  Conse- 
quences— Prognosis — Treatment — Operation  in  Acute  Suppuration 
in  Mastoid  Process — Indications  for  Operations  in  Chronic  Sup- 
puration— Various  Conditions  of  the  Surface  of  the  Bone  and 
of  the  Subjacent  Tissue — Anatomical  Relations  of  the  Mastoid 
Process — Summary  of  Indications  and  Objects  of  the  Operation — 
Details  of  the  Operation — Preparation  of  the  Patient — Instruments 
Required — Position  of  Patient — The  Operation — Exposure  of  the 
Attic  and  of  the  Mastoid  Cells — Formation  of  a  Flap  partially  to 
Line  the  Cavity — Mr.  Ballance's  Grafting  Operation — Accidents 
and  Complications  which  may  Occur  during  the  Operation  — 
Results  and  Prognosis — Prospect  as  to  Hearing-Power. 

Variations  in  the  Mastoid  Cells. — The  cellular  spaces 

of  the  mastoid  process  are  sometimes  increased  in  size ;  and  in 
rare  specimens,  owing  to  atrophy  of  the  septa,  the  process  may 
be  found  to  contain  a  single  large  cavity.  In  another  class, 
the  cells  are  smaller  than  usual  in  consequence  of  thickening 
of  the  mucous  membrane,  or  of  abnormal  gl•o^^'th  of  the  osseous 
tissue.  In  the  latter  case,  the  cellular  structure  may  be  altogether 
obliterated,  and  the  mastoid  process  converted  into  a  solid  bony 
mass.  This  change  is  not  infrequent  in  advanced  life.  Some- 
times abnoimal  communications  exist  between  the  mastoid  cells 
and  the  cellular  structure  of  adjacent  bones ;  thus,  the  cells  of  the 
mastoid  portion  may  open  into  those  of  tlie  basilar  process  of  the 
occipital.  Owing  to  defective  ossification,  a  fissure  occasionally 
separates  the  mastoid  from   the  squamous  portion,  and  by   this 
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indepeiident  aflFection,*  and  is  u;?iMilly  the  wt?uh  of  exti^u^iow 
from  adjacent  parts.  It  may  of  ivurse  be  set  up  by  direet 
injuries  to  the  process.  It  is  a  not  iufretjwent  ixaise^jueiuv  of 
extension  of  periosteal  inflammation  fn>m  the  externa)  anditon* 
meatos.  and  of  suppurative  inflammation  of  the  mitMle  t>ar« 
involving  the  mastoid  cells.  In  the  latter  i^ase,  tW  morbid  pro- 
cess mav  also  affect  the  osseous  lamina,  or  may  leave  it  intact. 
Whenever  fissures  or  cracks  exist  in  the  Kme*  a  det^ply-««Hited 
inflammation  may  easily  spread  to  the  sujH*r!icial  (virts.  When 
free  escape  of  the  discharge  is  imjHHletl.  suppurati\'i^  pnH\v^>s  in 
the  middle  ear  are  verv  liable  to  extend  to  the  mastoid  tvlU, 
Small  perforations  in  the  upper  |>art  of  the  membrane  and  iHUi- 
strictions  of  the  meatus  ai*e  common  obstacles  of  this  naturt\ 
In  young  children,  ]>eriostitis  of  the  middle  ear  sometinu^s 
extends  rapidly  to  the  external  meatus  and  theniv  to  the  mastoid 
process. 

The  Objective  Symptoms  of  mastoid  ]>eri ostitis  vary  in  degive 
according  to  the  extent  of  tissue  involved.  The  inflammation  may 
spread  over  the  whole  mastoid  I'egion,  and  even  u]>wanlK  and 
forwards  towards  the  temple.  The  paiis  behind  the  ear  aiv  nvl 
and  swollen,  and  the  auricle  stands  out  from  tlu^  head.  Wht»n 
due  to  inflammation  of  the  mastoid  cells,  the  swelling  is  nomrwhut 
defined  in  the  early  stages,  but  aftcrwanls  Ih^couhm  difl*UHc»d ; 
sometimes  the  upper  part  of  the  sterno-chM'do-niaHtoid  in  ntitf 
and  swollen  ;  the  head  is  turned  towards  the  opposite^  side*  imd 
kept  in  that  position.  There  may  be  more  or  l(*Ha  marked 
symptoms  in  the  meatus,  e.r/.,  redness,  swelling,  and  pi^'luips 
discharge  of  pus.  P]ven  when  pus  has  formed,  the  swelling 
behind  the  ear  is  generally  boggy  to  the  toiu^h,  without  giving 
any  distinct  sensation  of  fluctuation.  T1h»  development  of  tlie 
inflammation  is  not  inlVetpiently  acu'onipanied  by  rigors,  which 
are  succeeded  by  high  fever;  pain  is  always  severe,  and  is  apt  to 
radiate  in  various  directions.  The  entire  surface  of  th*^  part  is 
excessively  tender.  Hearing  is  not  inteifererl  with  unless  the 
meatus  be  at  the  same  time  affected.  In  rare  cases,  mastoid 
periostitis  nms  its  course  without  pain,  anrj  with  local  synifitoin-^ 
of  an  apparently  slight  naturef  until  an  abscess  forms,  wliicli,  on 

•  A  case.  presuiriaUy  of  primary  ori;:iii,is  report r;ri  in  the  Arrhivct  ofOtubtgy, 
vol.  xiii.  p.  22.     See  also  other  i-avr-?  in  »^anje  journal.  voJ.  xix.  p.  'J.V 

t  .Sjcacawi  recorde'l  l/y  Dr.  V.  .M.  Wil^>n  in  Arrhirnnf  OtoUupj,  v<,\.  a\n.  y.  lo, 
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being  openeil.  is  found  to  coinuiuuicate  wilh  a  {lOrHon  of  expt 
bone,     Sonjetinies,  even  after  pus  has  formed,  the  osseons  s 
ia  merely  roughened  and  slightly  eroded. 

Mastoid  [leriostitb  may  terminate  in  resolution  without  sap- 
pnration;  and  even  after  pus  has  formed,  the  abscess  may  burst 
externally,  or  the  pus  may  be  dischargetl  from  an  oi)emJpg  artifi- 
cially made,  with  no  further  ill  conse<|nences.  Caries  of  the 
subjacent  bone  is,  however,  likely  to  occur  in  children,  and 
portions  of  the  external  layer  sometimes  become  necrotic.  The 
pus  sometimes  fiuds  ite  way  into  the  external  meatns,  thrcmgh  a 
fissure  iu  the  cartilage. 

The  Sia^ons  is.  for  the  moat  part,  easily  made,  as  the  local 
sjTnptoms  are  generally  distinct.  After  the  abscess  has  burst  or 
been  opened  artiilcially,  a  probe  should  be  uaed  to  iletennine 
whether  the  lione  is  exposed.  Furunciilar  inttamiuatiun  and 
enlargement  of  a  gland  close  to  the  mastoid  process  may  c»v^ 
redness  and  swelling  behind  the  ear:  but  such  cases  can  always 
be  discriuiinate<l  by  careful  examination.  Chronic  periosteal  in- 
flammation and  a  succession  of  abscesses  are  indicative  of  caries 
or  necrosis  of  the  mastoid  process. 

The  Treatment  resembles  that  of  phlegmonous  inflaniniation, 
and  should  be  enei^tically  can-ied  out.  Tlie  application  of 
leeches  should  lie  followed  by  that  of  cold  (by  means  of  an  ice- 
bag  or  Leiter's  apparatus).  If  the  inflanimatorj-  symptoms  do 
not  sutjside  within  two  or  three  days,  an  incision  should  Ix-  made 
down  to  the  bone.  This  latter  step  should  be  taken  at  once  if 
fluctuation  be  detected  when  the  case  is  first  seen.  After  incision, 
the  condition  of  the  bone  can  be  determined  ;  and  if  any  sinuses 
exist,  or  there  is  evidence  of  deep-seated  inflammation,  the  mastoid 
cells  alioidd  be  exposed  and  their  condition  examined.  If  the  abscess 
jKiint  in  the  external  nieatuii,  an  incision  shmild  be  made  there. 

Inflammation  of  the  Mastoid  Cells. — This  occurs  in  two 

fonjifi  :  {'/)  acute  and  {!>)  chronic;  the  former  is  veiy  rai-e  as  a 
primary  affection,  bnt  it  may  occur  as  a  t^asequence  of  cold  or 
of  dii-eot  injury;  it  is  most  frequently  the  result  of  extension  of 
inflammation  from  the  tympanum,  and  it  sometimes  follows 
inflammation  of  the  external  meatus.  Foreign  bodies  in  thu 
external  meatus  not  infrequently  injure  the  membrana  tymiiani; 
the  mischief  may  extend  to  the  middle  ear.  causing  suppanttve 
inflammation,  and  this  in  turn  may  sprea<l  to  the  mastoid  oeUe. 
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The  mucous  lining  of  the  mastoid  cells  is  continuous  with  that  of 
the  tympanic  cavity,  and  morbid  secretion  easily  finds  its  way 
from  the  latter  to  the  former,  and  is  especially  apt  to  be  retained 
in  those  cells  which  have  a  vertical  direction.  Politzer  thinks 
that  in  cases  of  suppo/»ed  primary  inflammation  of  the  mastoid 
cells,  the  attack  is  really  due  to  bacterial  infection  from  the  naso- 
pharynx. He  suggests  that  the  microbes  in  the  tympanic  cavity 
may  perish,  while  those  in  the  mastoid  process  may  increase  in 
virulence  owing  to  favourable  conditions  for  development.  When 
the  tympanic  membrane  is  perforated,  inflammation  of  the  middle 
ear  and  acute  mastoiditis  may  be  set  up  by  the  entrance  of  water 
containing  infective  microbes  and  particles  of  organic  and  in- 
organic matter.  Hence  the  subjects  of  perforation,  when  bathing 
in  the  sea  or  in  rivers,  should  insert  an  ear  protector  (see  Fig.  98, 
page  36G)  or  a  plug  of  oiled  cotton-wool  into  the  meatus  l^fore 
immersing  the  head.  Sea-water  is  to  be  regarded  as  especially 
dangerous,  unless  this  precaution  be  taken. 

It  is  probable  that  the  mastoid  cells  are  more  frequently 
affected  in  middle-ear  suppuration  than  is  generally  supposed. 
In  fatal  cases  of  the  latter  disease,  the  walls  of  the  cells  are 
almost  invariably  reddened  and  swollen,  while  the  spaces  are 
occupied  by  sero-mucous  or  bloody  secretion,  or  by  fluid  oi' 
inspissated  pus.  Bezold*  states  that  9  per  cent,  of  all  cases  of 
acute  middle-ear  suppuration  are  accompanied  by  mastoid  sup- 
puration to  such  an  extent  as  to  make  spontaneous  recovery 
improbable. 

It  has  been  already  stated  that  the  mastoid  cells  are  especially 
liable  to  be  implicated  whenever  an  obstacle  exists  to  the  free 
escape  of  secretion.  Such  impediments,  in  the  form  of  granu- 
lations, polypi,  and  membranous  bands,  are  by  no  means  infre- 
quent. Retention  of  secretions  is  also  likely  to  occur  when 
the  perforation  is  small  and  situated  in  the  upper  portion  of 
the  membrane,  and  when  the  external  meatus  is  constricted. 
In  cases  of  scarlatina,  tuberculosis,  syphilis,  and  influenza,  there 
would  seem  to  be  a  special  tendency  towards  the  implication 
of  the  mastoid  cells.  Recent  investigations  have  shown  that 
the  spread  of  the  process  is  mainly  due  to  the  action  of  micro- 
organisms (streptococci  and  diplococci),  which  are  often  found 
in  the  secretion  in  complicated  cases  of  middle-ear  inflammation. 

♦   Ueherschau  iibcr  den  gegenwdrtigen  Stand  der  Ohrenkeilhtnde,  S.  104. 


532     CONSEQUENCES  AN!)  SEQt.'RL.K  OF  SUPPURATION. 


The  chronic  fomu  of  mastoiditia  nw  associated  n-ith  varioi 
morbid  processes,  such  as  caries  and  necrosis,  nccamulatioii  of 
di^bfis  (caaeons  and  cholesteatoma  tons)  in  the  tympanic  caTities, 
induration  of  the  osseous  tissue,  and  obliteration  of  the  cells. 
All  these  pi-ocesses  lead  to  more  or  less  seiious  results;  and 
their  successful  treatment  is  far  more  tedious  and  diffienlt  than 
that  of  acute  sup]iui-ation  witliin  the  mastoid  pi-ocess. 

Korbid  Appearanoea. — Tliese,  as  mentioned  above,  consist  of 
swelling  iiiid  Iiyin-iu'uiia  of  tbf  litiing  membrane,  and  accumu- 
lation of  secretion  in  the  mastoid  cells,  sometimes  to  such  an 
extent  as  to  fill  them  up  completely.  These  appearaucea  are 
generally  most  prominent  in  the  antrum  ;  but  in  severe  cases 
the  entire  system  of  cells  is  occupied  by  fluids,  which  take 
the  place  of  air,  while  the  siiaces  and  their  commmiications 
are  much  i-educed  in  size  owing  to  the  swelling  of  the  mucous 
membrane.  Tlie  inflammation  may  be  liniit*^  to  the  mnco- 
l>eriosteal  niembmiie.  or  may  extend  to  the  osseous  walls  of 
the  cells. 

When  the  secretion  occupying  the  cells  is  largely  purulent, 
the  condition  resembles  that  of  an  abscess  which  may  either 
communicate  with  the  tympanic  cavity  oi'  be  seitaratcd  thenv 
from  by  membranous  formations.  Cai-ies  and  necrosis  ai'e  the 
usual  i-esults ;  these  processes  are  more  common  in  the  mastoid 
portion  than  in  any  othei'  ]}art  of  the  temporal  bone,  and  childivn 
constitute  the  majority  of  the  [latients.  The  development  of 
choleateatomatous  masses  is  another  fi-equent  consequence;  as  a 
morbid  process  affecting  the  tymitauum.  it  lias  been  alreaily 
doscriljcd  (see  page  484).  The  anatomical  stnicture  of  the 
part  facilitates  the  extension  of  morbid  processes.  The  inflam- 
mation of  the  mucous  membrane  lining  the  cells  tends  to 
involw  the  osseous  tissue,  and  retention  of  exudation  is  favoured 
by  the  arrangement  of  the  cells  and  the  minuteness  of  the 
orifices  by  which  they  comnnniicate  with  each  other.  T 
may  affect  portions  in  rhe  interior  of  the  process,  or 
internal  or  external  surface.  Periostitis,  with  ]mrulent  i 
separating  the  membrane  from  the  bone,  generally  ; 
necrosis  of  the  external  layer.  In  severe  cases  the  greater  { 
of  the  mastoid  process  i.-t  eventually  detached  as  a  sequestn 
and  sometimes  the  bony  wall  of  the  sigmoid  sinus  is  sii 
affecled.      During    i(s    progress,    the    disease  of   the   bone 
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abscesBea  and  fistulous  openings  to  he  fonned  in  the  Hoft  part^. 
Such  opeiiinga  aw  most  often  found  on  the  surface  of  the 
process  and  in  the  posterior  wall  of  the  meatus.  Far  leas  fre- 
quently, tJie  bone  on  tiie  inner  surface  of  the  niastoid  procesa 
becomes  involved ;  and  an  opening  forms  in  that  aituation. 
Tile  pus  may  burrow  inwards  and  downwards  in  the  connective 
tissue  of  the  neck,  and  openings  may  form  as  low  down  as 
the  scapula  and  even  in  the  axilla.  In  rare  cases  of  this  kind, 
burrowing  takes  place  in  a  backwaixl  direction,  and  a  swelling 
fomia  beneath  the  upper  part  of  the  trapezius  muscle.  A  more 
serious  condition  of  things  occurs  when  the  pus  makes  its  way 
towards  the  cranial  cavity,  where  it  may  set  up  sulwlural  abscess, 
meningitis,  cerebral  abece^s.  or  thrombosis  of  the  lateral  sinus- 
Owing  to  the  free  communication  with  the  sinus  by  means  of 
the  mastoid  veins,  extension  of  inflammation  to  the  former  pai-t 
may  easily  take  place.  In  yet  another  class  of  cases  the  sup- 
puration involves  the  external  senii-cii-cular  canal  and  the  internal 
ear,  and  pnndent  secretion  may  also  find  its  way  into  the  cranium 
along  the  connective  tissue  oi'cupying  the  loop  formed  by  the 
superior  canal.  Under  this  latter  part  in  the  young  subject  an 
irregular  opening  often  exists  (the  hiatus  suharaiatun),  having  an 
external  aperture  on  the  posterior  surface  of  the  petrous  portion 
below  the  gi-oove  for  the  superior  petrosal  sinus,  and  on  a  plane 
behind  the  meatus. 

When  a  large  portion  of  the  mastoid  process  has  been  de- 
stroyed, the  brain-substance  itself  may  be  exposed,  as  in  a  case 
reconled  by  Kulin."  The  patient  was  a  girl,  aged  eight,  the 
Itnibject  of  middle-ear  suppuration  associated  with  scarlatina. 

Infiammation  of  the  mastoid  cells  does  not  always  result  in 
caries  or  necrosis.  In  some  cases  of  a  chronic  type,  the  process 
induces  a  hyperplasia  of  the  walls  of  the  cells,  and  finally  a 
complete  sclerosis  of  this  portion  of  the  bone.  The  cells,  whetlier 
diploetic  or  piienmatic,  are  gradually  filled  up  by  bony  growth. 
Sometimes  the  periosteum  is  likewise  implicated,  and  the  surface 
of  the  bone  becomes  roughened  or  studded  over  with  many  promi- 
uencey.  In  such  cases,  the  walls  of  the  tympanam  itself  ait* 
not  infrfquently  thickened  by  osseous  deposits. 

Symptoms. — These  vary  with  the  cause  and  degree  of  the 
infianmiation.  When  resulting  from  the  extension  of  suppurative 
*   I'eber  firolajvui  Cenbelli  Dvrek  Cariate  /.JtcliM,  A.t.O.  x-knS.  '».  ti(i. 
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proce-Bses  from  the  tviiipaimm,  tliey  may  lor  some  time  be  tiiaak^^ 
by  those  of  the  original  affection.  They  may  i^itlier  jn-ecede  or 
follow  perforation  of  the  tymjianic  membrane.  The  ))atieut  com- 
plains perhaps  of  a  feeling  of  fulness  or  uneasiness  in  the  mnitloid 
prot'eae,  or  the  part  may  be  swoHpii  and  hot,  and  excessively 
[lainful  and  teiider.  These  local  signs  may  extend  for  gome 
distance  ai'ounrl  the  process.  More  or  less  fever  and  headache 
are  geuei-ally  present;  tlic  pain  is  aggravated  by  movements  of 
the  head,  and  severe  exacerbations  ai-e  apt  to  occm'  at  night. 
In  some  cases,  however,  in  which  the  mastoid  cells  contain 
n  considerable  amount  of  pus.  there  is  a  remarkable  abseni'e 
of  symptoms  (tenderness,  lieat.  and  swelling)  in  the  in-ocess 
it«elf,  though  there  may  be  severe  [lain  in  other  [Wirts  of  the 
head.  If,  as  generally  happens,  the  external  parts  are  simnlta- 
neously  involved,  the  symptoms  ali'eady  described  (see  page  o29) 
will  be  more  or  less  conspicuous.  The  meatus  is  usually  swollen ; 
its  up|>er  and  posterior  walls  are  oiVen  tense  and  promiiiPnt- 
A  diminution  of  the  discharge  is  a  common  symptom,  and  is 
generally  indicative  of  some  obstruction  in  the  meatus  or  tym- 
panum. The  perforation  is  most  often  situated  in  thtt  [wslerior 
superior  (jua<h-ant  of  the  membrane.  Inflammation  in  the  interior 
of  tht'  mastoid  process  has  been  observed  to  occur  several  weeks 
after  the  apparent  termination  of  acute  intlammation  and  sup- 
puration in  the  tjTnpanum ;  but  so  long  an  tnten'al  is  i^uite 
an  exception  to  the  nile.  In  another  class  of  cases,  the 
mastoid  affection  coincides  with  some  exacerbation  of  the  original 
discas.-. 

The  Course  of  the  affection  varies  considerably  iTi  different 
cases.  When  due  to  acute  suppuration,  to  injury,  or  to  the 
presence  of  a  foreign  body  in  the  meatus,  the  inflammati 
may  rapidly  assume  a  serious  form  and  extend  to  the  membi 
of  the  brain,  with  a  fatal  result  within  a  few  days.  On  the 
hand,  under  pi-oper  treatment,  the  inilammalion  may  stih 
within  a  week  or  ten  days ;  but  in  neglectefl  cases  the  i 
is  apt  to  be  long  and  tedioue,  and  disease  of  the  bones  (can 
fir  neci'osis,  or  both)  is  liable  to  set  in.  The  process  may  con- 
tinue in  the  mastoid  iwlls  for  some  time  after  the  original 
attection  has  subsided,  and  without  trausing  any  obsrrv-aUe 
symptoms.  The  l>eriosteum.  in  chronic  cases,  often  becom 
thick  and  rousb. 
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In  severe  cases,  tlie  most  common  course  is  the  formation 
of  an  abscess  in  the  bone,  and  this  again  is  followed  by  necrosis, 
and  caries,  affecting  either  the  deep  or  superficial  layers.  These 
consequences  (which  are  not  uncommon  in  otitis  due  to  influenza) 
are  sometimes  averted  by  the  escape  of  the  pus  into  the  tym- 
panum and  auditory  meatus ;  but  the  mastoid  cells  are  often  cut 
off  from  the  former  cavity  by  caseous  or  granulation  masses  which 
block  up  the  antrum.  In  the  absence  of  treatment,  the  pus- 
usually  finds  its  way  to  the  surface  of  the  process,  and  one  or 
more  0})enings  take  place  externally.  Less  commonly,  an  open- 
ing is  formed  through  the  posterior  wall  of  the  meatus ;  in  rare 
cases  the  pus  breaks  through  the  process  on  its  internal  aspect. 
Veiy  serious  complications  are  developed  when  the  wall  of  the 
sigmoid  sinus  or  the  roof  of  the  mastoid  antrum  gives  way. 

Caries  and  Necrosis  of  the  Mastoid  Process  as  a 

result  of  inflammation  of  the  mastoid  cells  are  most  common 
in  children.  The  two  processes  are  often  united,  the  cellular 
tissue  of  the  bone  being  the  seat  of  caries,  while  the  compact 
substance  becomes  necrotic.  The  frequency  of  carious  and 
necrotic  processes  within  the  mastoid  portion  is  largely  due  to 
its  stinicture,  which  facilitates  the  retention  of  infective  matters 
and  their  action  upon  the  periosteum  and  bone.  The  formation 
of  abscesses  and  fistulous  openings  has  been  already  alluded  to. 
In  tuberculous  children,  as  a  result  of  periostitis,  patches  on  the 
surface  of  the  mastoid  process  are  apt  to  become  carious,  without 
paiticipation  of  the  deeper  portions. 

It  is  remarkable  that  caries  and  necrosis  of  the  mastoid 
process  may  go  on  for  some  time,  and  result  in  considerable 
destruction,  without  causing  any  marked  subjective  or  objective 
symptoms.*  Instances  of  this  kind  are  not  infrequent  in  tuber- 
culous subjects.  There  is,  however,  usually  more  or  less  pain 
or  uneasiness  in  the  part  and  tenderness  on  pressure,  and  the 
periosteum  is  apt  to  become  swollen  and  inflamed.  The  tem- 
perature is  usually  raised,  and  the  discharge  from  the  meatus 
is  dark-coloured,  more  or  less  profuse  and  foetid.  Little,  if  any, 
improvement  results  from  antiseptic  remedies.  The  posterior  wall 
of  the  deep  part  of  the  meatus  is  often  reddened  and  swollen. 
In  advanced  cases,  there  may  be  signs  of  facial   paralysis  and 

*  See  a  report,  by  Dr.  H.  Ferrer,  of  a  case  iii  whioh  external  symptoms  were 
absent,  Archives  of  Otology ^  vol.  xvii.  p.  314. 
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of  intracranial  complications.  If  an  incision  be  made,  the  finger 
or  probe  will  often  detect  de^d  bone  or  fistulou;s  openings.  Tlie 
latter  are  apt  to  be  occluded  by  granulation  tissue,  which  is  some- 
times so  abundant  as  to  cause  a  sensation  of  fluctuation  before 
the  skin  has  been  |>erforated  or  the  parts  laid  bare  by  an  incision. 
In  young  children  suffering  from  tympanic  inflammation,  the 
fonnation  of  fistulous  openings  in  the  mastoid  is  favoured  by 
imperfect  ossification,  and  especially  by  the  masto-squamous 
fissure,  the  remains  of  which,  in  the  form  of  minute  depressions 
and  openings,  are  often  visible  in  the  adult  bone. 

It  sometimes  happens  that  the  pus  of  an  abscess  in  the 
mastoid  process  finds  its  way  to  the  surface  through  the  posterior 
wall  of  the  external  meatus.  In  such  a  case,  the  discharge  is 
preceded  by  inflanmiation  of  the  periosteum  and  bulging  of  the 
wall  of  the  meatus,  perhaps  to  such  an  extent  as  completely 
to  occlude  the  passage.  After  discharge  of  the  pus,  a  fistulous 
opening  remains,  more  or  less  covered  up  by  sprouting  granula- 
tion tissue. 

In  those  cases  in  which  the  disease  of  the  bones  is  due  to 
extension  of  suppurative  inflammation  from  the  tympanum,  per- 
foration of  the  membrane  is  almost  invariably  present.  The 
membrane  lias,  however,  been  found  normal  in  such  cases. 

The  Course  of  the  morbid  process  when  the  bone  is  affected 
varies  in  different  cases.  Extension  of  the  inflanmiation  in  an 
outward  direction,  with  periostitis  and  abscess  as  results,  is  the 
most  common  course.  Several  such  abscesses,  in  more  or  less 
rapid  succession,  over  the  mastoid  process  are  indicative  of  dis- 
ease of  the  bone.  Sometimes  the  pus  finds  its  way  down  the 
side  of  the  neck  and  forms  a  swelling  of  considerable  size ;  it 
may  pass  forwards  to  the  side  of  the  pharynx  and  downwaixls 
even  as  far  as  the  pleura.  Abscesses  of  this  kind  are  prone  to 
occur  when  there  is  caries  of  the  mastoid  cells,  while  the  cortical 
portion  of  the  bone  has  become  thickened  and  indurated.  The 
inflammation  may  likewise  extend  towards  the  cranial  cavity,  and 
set  up  phlebitis  of  the  sigmoid  sinus,  or  involve  the  Fallopian 
aqueduct  and  the  membranes  of  the  brain.  This  latter  result  is 
not  infrequent  in  childivn  ;  in  adults  the  cerebellum  is  most 
often  affected.  In  favourable  cases  the  carious  and  necrotic 
portions  are  detached,  the  granulation  tissue  is  absorbed,  and 
healing  takes  place  (see  Fig.  121).     Sometimes  a  good  result  is 
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obtained  after  exfoliation  of  the  whole  of  the  mastoid  process. 
Oil  the  other  hand,  only  small  portions  of  bone  niay  be  detache<l, 
and  Hutuloua  openings  may  remain  for  some  years,  or  until 
properly  dealt  witli.  These  openings  sometimes  become  closed 
for  a  time  and  then  open  again,  and  yield  more  or  less  copious 
discharge.  Polypoid  growths  are  apt  to  form  in  cavities  left 
after  the  discharge  of  an  aliscess,  and  may  assume  a  large 
size. 

The  Fn^iniMiB  in  cases  of  mastoid  disease  varies  with  the 
canse,  extent,  and  severity  of  the  affection,  and  with  the  general 
health  of  the  patient.  It  is  favourable  when  the  lesion  is  not 
deeply  seated,  and  when  all  secretions  can  escape  from  the 
meatus,  and  the  patient  exhibits  no  signs  of  any  marked  dyscrasia. 
It  is  unfavourable  in  tuberculous  cases,  and  when   there  is  /ex- 
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tensive  and  deep-seated  caries  and  pent-up  secretions,  with  intei-- 
mittent  febrile  attacks,  when  the  cortical  layer  is  indurated  and 
thickened,  and  when  the  tympanum  is  the  seat  of  severe  and 
chronic  changes.  The  prognosis  is  always  serious  whenever 
there  are  symptoms  of  extension  of  the  inflanuuation  to  the 
membrancB  of  the  brain.  Attacks  of  partial  or  complete  un- 
conscious ness,  restlessness,  and  feverisliness  are  always  of  grave 
import  when  occurring  in  a  person  suffering  from  disease  of  the 
mastoid  pi'ocess. 

Treatment — In  treating  a  case  of  inflammation  of  the  mastoid 
cells,  the  cause  of  the  mischief  is  the  first  point  to  be  ascertaiueii. 
If,  as  often  hap))eiis,  there  be  chronic  suppurative  inflammation  of 
the  tympanum,  it  is  best  to  open  up  at  once  the  mastoid  process, 
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mastoid  antrum,  attic,  and  tympanum  ;  but  when  the  membrane 
is  intact  and  there  is  no  evidence  of  the  tympanum  being  involved, 
only  the  mastoid  process  need  be  exj)osed. 

The  Operative  Treatment  of  Acute  Inflammation  of 

the  Mastoid  Cells,  the  result  of  acute  middle-ear  suppura- 
tion, differs  in  many  important  respects  from  the  measures 
requisite  for  the  cure  of  chronic  processes.  In  the  former,  the 
most  common  site  of  the  abscess  is  the  middle  and  lower  part 
of  the  vertical  portion  of  the  mastoid  ])rocess,  lying  next  to  the 
cortical  layer.  As  a  rule,  there  is  only  one  abscess  cavity,  and 
this  is  almost  invariably  isolated.  The  operation  is  therefore 
simple,  easily  performed,  and  generally  successful.  In  the 
chronic  cases,  on  the  other  hand,  not  only  the  mastoid  antrum 
has  to  be  opened,  but  it  is  usually  necessary  to  establish  free 
communication  between  it  and  the  attic,  the  tympanum,  and 
the  external  meatus,  to  such  an  extent  that  all  these  part«  are 
converted  into  one  cavity. 

Opening  the  Mastoid  Process  in  Acute  Suppuration. 

— As  this  oj)eration  is  not  so  frequently  required  and  is  com- 
paratively simple,  the  details  as  regards  the  preparation  and 
position  of  the  patient  and  other  steps  will  be  reserved  for  the 
description  of  the  operation  for  opening  the  mastoid  antrum  and 
tym|>anum.  The  incision  should  be  made  as  in  that  operation, 
but  it  need  not  be  carried  so  far  forward.  The  special  instru- 
ments i*e(juired  are  a  raspatoiy,  several  chisels  and  curettes,  a 
mallet,  lx)ne-forcep8,  and  electric  head-lamp. 

The  incision  having  been  made,  the  periosteum  is  pushed  away 
with  the  raspatory  from  the  line  of  incision  on  lx)th  sides,  until 
an  area  of  about  three-quartei*s  of  an  inch  of  the  middle  portion 
of  the  mastoid  surface  is  laid  bare.  Haemorrhage  is  checked 
by  ("onipression,  ligature,  or  pressure  with  gauze,  as  required. 
The  n(»xt  stej)  is  to  chisel  out  a  piece  of  the  cortex,  about  two- 
fifths  of  an  inch  wude  and  three-fifths  of  an  inch  verticallv. 
The  abscess  is  frequently  reached  after  the  first  blow  of  the 
mallet ;  but  it  may  be  necessary  to  enlarge  the  opening  in 
various  directions.  When  the  abscess-cavity  has  been  exposed, 
all  diseased  tissue  must  be  freely  but  carefully  removed  with 
the  chisel  or  a  curette.  If  the  abscess  has  existed  for  some  time, 
it  may  be  necessary  to  remove  a  large  portion  of  the  mastoid 
process,  even  to  such  an  extent  as  to  expose  the  sigmoid  sinus. 
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The  application  of  iodoform  gauze  is  usually  suflScient  to  check 
the  haeraorrhage,  if  the  sinus  is  injured  or  intentionally  opened. 

After  it  has  been  well  scraped,  the  abscess-cavity  is  irrigated 
with  perchloride  of  mercury  solution  (1  in  2,000),  and  lightly 
imcked  with  iodoform  gauze.  To  diminish  the  size  of  the 
wound,  several  small  sutures  are  placed  in  the  skin,  the  number 
depending  upon  the  size  of  the  opening  in  the  bone.  When 
the  oi>ening  is  ])ut  small  and  superficial,  and  all  morbid  secretion 
and  tissue  have  been  removed,  the  wound,  after  lightly  dusting 
with  iodoform,  may  ])e  closed  immediately  after  the  operation. 

With  deeper  (»avities  in  the  bone,  and  the  possibility  that 
some  infectious  materials  may  still  ivmain,  it  will  be  better  to 
place  a  suture  at  the  upper  and  lower  angle,  and  to  pack  the 
cavity  with  iodoform  gauze.  In  the  absence  of  severe  pain  and 
of  profuse  secretion,  the  gauze  may  be  retained  for  from  three 
to  six  days.  If  the  cavity  is  large,  it  should  be  lined  subse- 
quently with  epithelium. 

Opening  the  Mastoid  Process  in  Chronic  Suppura- 
tion.— It  will  be  necessaiy  to  discuss  at  some  length  the 
operative  treatment  of  chronic  suppurative  diseases  of  the  mas- 
toid process,  as  they  are  always  associated  with,  and  usually 
result  from,  a  similar  condition  in  the  tympanum.  Considerable 
experience  is  requisite  to  enable  the  surgeon  to  decide  as  to 
the  actual  presence  of  purulent  inflammation  of  the  mastoid 
cells.  Severe  uncontrollable  pain  is  generally  regarded  as  a 
special  indication;  but,  as  a  matter  of  fact,  this  symptom  is  by 
no  means  pathognomonic  of  the  condition  in  question.  It  may 
indeed  be  due  to  inflammation  strictly  limited  to  the  periosteum. 
Fever  may  or  may  not  be  j)resent ;  its  a})5ence  does  not  indicate 
that  the  mastoid  cells  are  free  from  disease.  In  common  with 
pain  and  tenderness,  fever  becomes  a  prominent  symptom  when 
the  periosteum  is  aff*ected.  A  more  trustworthy  indication  is  to 
be  found  in  the  presence  of  inflammatory  swelling  of  the  meatus, 
involving  especially  the  posterior  superior  wall  of  the  osseous 
portion,  and  a  similar  appearance  below  the  apex  of  the  process. 
Pus  may  break  through  into  the  meatus  by  one  or  more  openings, 
from  which  granulations  are  apt  to  sprout,  so  as  to  block  up  the 
passage.  Swelling  of  this  character,  involving  the  posterior 
superior  wall  of  the  osseous  meatus,  should  be  distinguished 
from  a  similar  condition  of  the  roof  of  the  meatus,  close  to  the 
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tympanic  membrane,  and  due  to  extension  of  inflammation  from 
the  upper  tympanic  spaces,  although  the  operative  treatment  is 
similar  in  both  cases.  Ordinary  furuncular  inflammation  may 
cause  somewhat  similar  appearances ;  but  the  history  of  the  case 
will  sufiice  to  distinguish  it  from  suppuration  of  the  mastoid  cells. 

In  cases  of  middle-ear  suppuration,  with  no  external  sym- 
ptoms referable  to  the  mastoid  process,  the  setting-in  of  pain  and 
fever,  accompanied  by  the  sudden  cessation  of  discharge,  espe- 
cially if  it  has  previously  been  copious,  indicates  retention  of 
secretion,  which  is  liable  to  cause  dangerous  complications.  If 
the  symptoms  be  not  relieved  by  ordinary  measures  (e.flf.,  syring- 
ing by  the  meatus  and  injections  through  the  Eustachian  tube), 
opening  of  the  mastoid  antrum  should  be  undertaken  without 
delay.  The  operation  is  even  more  decidedly  indicated  when  the 
presence  of  cholesteatomatous  masses  in  the  middle  ear  is  asso- 
ciated with  symptoms  of  cerebral  irritation,  e,g.,  unilateral  head- 
ache, giddiness,  vomiting,  and  changes  in  the  pupil  and  fundus. 
In  such  cases  palliative  measures  ai*e  always  useless,  and  are 
certain  to  prove  mischievous,  inasmuch  as  they  cause  the  post- 
ponement of  the  operation,  which  alone  is  likely  to  be  attended 
with  good  results. 

In  a  case  of  puioilent  otitis  media,  the  earliest  appearances  of 
pathological  hypei'SBmia  of  the  optic  papilla  in  an  eye  previously 
normal,  must  give  rise  to  the  suspicion  of  intracranial  complica- 
tions, and  would  be  an  additional  indication  for  opening  the 
mastoid  process.  The  absence  of  any  other  cause  which  would 
account  for  the  hypei-aemia  in  the  fundus  oculi  must,  of  course, 
be  determined.  If  there  be  decided  optic  neuritis,  which  may 
be  the  earliest  sign  of  an  intracranial  complication,  the  operation 
is  still  indicated,  though  probably  too  late  to  be  of  any  service. 
If  the  eye-symptoms  continue  unchanged  after  the  operation,  the 
prognosis  is  very  unfavourable.  The  appearances  in  the  eye 
are  due  to  inflammatory  increase  of  the  sub-arachnoid  fluid,  and 
its  mechanical  accunmlation  in  the  sheath  of  the  optic  nerve, 
close  to  the  ej^eball.  It  is  possible  that  the  lymph-canals  around 
the  central  vessels  may  be  irritated  and  plugged  up  by  micro- 
organisms, but  the  extent  to  which  the  symptoms  are  due  to 
this  cause  has  not  been  clearly  ascertained.  Delirium,  vertigo, 
difference  in  the  size  of  the  pupils,  double  vision  from  paralysis 
of  the  ocular  muscles,  sopor,  and  even  unilateral  motor  paralysis 
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of  the  extremities,  may  prove  to  be  transient,  and  do  not  prevent 
the  success  of  the  operation. 

The  statement  that  the  operation  is  sometimes  indicated  as  a 
prophylactic  measure,  i.e.,  in  order  to  prevent  the  dangerous 
complications  of  middle-ear  suppuration,  is  necessarily  compre- 
hensive and  indefinite.  The  number  of  cases  in  which  an 
operation  appears  to  be  indicated  will  vary  according  to  the 
experience  and  proclivities  of  different  surgeons.  It  is  un- 
doubtedly true  that  many  cases,  which  have  proved  intractable 
to  ordinary  treatment,  can  be  cured  by  opening  the  mastoid 
antrum  and  tympanum,  and  i*emoving  the  carious  ossicles  and 
the  results  of  the  chronic  inflammatory  processes.  The  long  con- 
tinuance of  a  discharge  must  not  be  considered  a  sufficient  I'eason 
for  immediately  opening  the  mastoid  process,  inasmuch  as  an 
otoiThoea  which  has  existed  for  many  years  may  be  cured  by 
appropriate  treatment.  The  author  has  had  two  cases  in  which 
the  discharge  had  persisted  for  forty-seven  and  fifty  years  respec- 
tively, and  which  were  cured  in  about  six  weeks  by  treatment  with 
antiseptic  lotions  and  insufflations  of  boric  acid.  When  the 
discharge  continues  in  sjpite  of  treatment,  or  recura  from  time 
to  time,  the  mastoid  process  and  tympanum  should  be  opened, 
as  such  conditions  indicate  caries  or  necrosis,  or  a  collec- 
tion of  cholesteatomatous  nmterial  or  inspissated  pus  in  the 
middle  ear. 

When  the  coi'tex  of  the  mastoid  j)rocess  is  decidedly  indurated, 
there  may  be  no  external  signs  of  disease,  even  in  cases  in  which 
suppuration  has  existed  therein  for  sev'eral  years,  and  where 
carious  excxivations  and  sequestra  are  present.  In' another  class 
of  cases,  with  similar  external  conditions,  the  bone  is  to  a  large 
extent  solid  and  almost  or  quite  devoid  of  pneumatic  spaces ;  the 
antinim  is  indicated  by  a  minute  quantity  of  caseous  pus  or  of 
cholesteatoma.  Considering  this  diversity  of  pathological  changes, 
it  is  obvious  that  careful  and  prolonged  examination  is  the  only 
means  whereby  a  decision  can  be  arrived  at  with  regard  to  the 
operation.  The  following  changes  may  be  regarded  J^as  indicntive 
of  mastoid  disease  :  inflammatory  swelling  of  the  meatus,  involving 
especially  the  j)Osterior  superior  wall  of  the  osseous  poi'tion  ;  an 
inflammatory  swelling  below  the  apex  of  the  mastoid  ]u*ocess  ; 
a  fistulous  opening  in  the  osseous  meatus  ;  a  perforation  in 
the  posterior  and   upper  part   of   the   margin   of  the   tympanic 
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membrane  ;  a  large  carious  opening,  through  which  a  suitably  bent 
probe  may  be  passed  into  the  mastoid  procecss.  In  such  cases, 
there  may  be  considerable  destruction  of  bone ;  but  no  marked 
symptoms  arise  until  the  pathological  process  affects  the  semi- 
circular canals  or  the  meninges  on  the  one  hand,  or  the  periosteum 
on  the  other. 

When  the  diagnosis  has  been  made,  the  operation  should 
be  performed  as  soon  as  j)ossible.  Dangerous  com])lications 
may  at  any  time  supervene,  and  without  any  premonitory 
symptoms.  The  prevention  of  such  risks  is  the  object  of  the 
operation. 

The  conditions  revealed  on  opening  the  mastoid  process  vary 
considerably  in  different  cases.  They  may  be  described  under 
at  least  three  headings, 

1.  The  abscess-cavity  comes  into  view  at  once.  There  may 
be  but  little  change  of  structure ;  but  the  cells  are  filled  with 
purulent  secretion  of  varying  consistence.  Tlie  lining  membrane 
is  hyperaemic,  but  not  decidedly  thickened,  and  the  osseous  frame- 
work of  the  cells  is  comparatively  normal.  At  a  later  stage,  thei'e 
will  be  found,  mingled  with  the  pus,  fragments  of  dead  bone  or 
one  large  sequestrum,  either  movable  or  attached  to  the  walls  of 
the  abscess.  Granulation-tissue  and  poly})oid  formations  are  also 
present. 

2.  The  process  is  found  to  be  hard,  like  ivory  (sclei*osing 
mastoiditis).  The  cells  are  greatly  diminished  in  size,  and  many 
of  them  totally  obliterated ;  perhaps  only  the  antrum  can  be 
distinguished  with  some  difficulty.  The  bone  is  abnormally  dry  ; 
but  many  of  its  blood-vessels  are  still  i)reserved.  This  condition 
is  ordinarily  the  result  of  long-continued  middle-ear  suj)puration. 
The  cortex  of  the  mastoid  process  is  at  the  same  time  indurated 
and  thickened  (hyperostosis),  and  the  walls  of  the  tympanum 
are  often  found  in  a  similar  condition. 

3.  The  mastoid  })rocess,  and  especially  the  antrum,  are  fiv- 
quently  occujiied  by  cholesteatomatous  fonnations.  These  appear 
as  shining  white  masses,  made  up  of  concentric  layers  ;  their 
continuous  growth  cxiuses  atrophy  of  the  walls  of  the  cavities 
in  which  they  are  contained.  They  may  fill  up  the  entire  series 
of  cells,  and  may  break  through  the  posterior  wall  of  the  meatus 
and  even  the  roof  of  the  tympanum,  and  the  osseous  wall  of 
the  gi'oove  for  the  sigmoid  sinus. 
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In  less  common  cases  of  mastoid  disease,  tw^o  other  conditions, 
differing  from  those  already  described,  sometimes  present  them- 
selves. On  removing  the  outer  layer,  the  cancellated  tissue  is 
but  little,  if  at  all,  changed.  The  cells  are  filled  with  red  swollen 
masses,  consisting  of  the  hyperaemic  and  infiltrated  lining  mem- 
brane. The  bone  is  softened  and  easily  cut  with  the  chisel. 
Haemorrhage  is  likely  to  be  profuse,  and  is  checked  with  difl[i- 
culty.  In  another  form,  an  opposite  condition  is  revealed.  The 
cancellated  tissue  is  yellowish  white,  hard,  and  dry ;  the  pneu- 
matic cells  are  occupied  by  pale  gelatinous  masses.  The  condition 
is  apparently  that  of  cedema,  and  the  larger  s])aces  contain  more 
or  less  mucus.  The  operation  is  attended  with  but  slight 
haemorrhage. 

The  anatomical  relations  of  the  mastoid  ]irocess  are  such  as 
to  render  great  care  necessary  in  performing  the  operation.  The 
internal  surface  is  in  close  contact  with  the  sigmoid  sinus  and 
with  the  floor  of  the  posterior  fossa  of  the  base  of  the  skull.  The 
spot  at  which  the  sinus  is  nearest  to  rhe  surface  is  situated  about 
three-fifths  of  an  inch  behind  the  suprameatal  spine.  The 
position  of  the  mastoid  antrum  is  best  indicated  by  drawing  a 
horizontal  line  along  the  upper  border  of  the  meatus,  and  a 
vertical  line  one-eighth  of  an  inch  behind  the  ]>osterior  border ;  a 
point  slightly  above  the  meeting-point  of  these  two  lines  will 
indicate  the  position  of  the  antrum.  In  adults,  this  point  will 
be  found  to  be  about  an  eighth  of  an  inch  ])ehind  and  slightly 
above  the  suprameatal  spine.  The  usual  distance  between  the  , 
posterior  wall  of  the  meatus  and  the  antrum  is  about  one-twelfth 
of  an  inch.  The  external  semi-circular  canal,  which  is  above  and, 
behind  the  facial  canal,  causes  the  external  wall  of  the  antrum 
to  bulge  out.  In  6G  per  cent,  of  the  skulls  examined  by  J)r. 
Hartmann,  the  floor  of  the  middle  fossa  of  the  base  was  above 
the  linea  temporalis,  at  a  distance  of  two-fifths  of  an  inch  behind 
the  external  meatus.  A  similar  investigation,  undertaken  ])y 
Dr.  Schillzke,  yielded  a  proportion  of  82*5  per  cent. 

The  indications  for  opening  the  mastoid  ])rocess  and  tym- 
panum may  be  summarised  as  follows : — 

1.  In  acute  inflammation  of  the  mastoid  process  occurring 
in  a  patient  who  is  suffering,  or  has  previously  suffered,  from 
suppurative  inflammation  of  the  middle  ear. 

2.  In  chronic  inflammation  of  the  mastoid  process,  attended 
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with  recurrent  swelling  of  the  part,  or  with  the  formation  of 
abscesses  or  cutaneous  fistulse,  even  in  the  absence  of  any  obvious 
s}Tnptom8  of  a  directly  threatening  character. 

3.  In  chronic  suppuration  of  the  middle  ear,  without  external 
signs  of  inflammation  of  the  mastoid  process,  after  a  fair  trial 
has  been  made  to  stop  the  discharge  by  the  application  of 
remedies  through  the  meatus. 

4.  Whenever  symptoms  occur,  suggestive  of  the  advent  of 
dangerous  complications  resulting  from  retention  of  secretion  or 
the  formation  of  cholesteatoma. 

The  objects  aimed  at  in  the  operation  about  to  be  described 
are:  the  complete  removal  of  morbid  materials  from  the  middle 
ear  and  the  cavities  commiuiicating  therewith ;  the  free  exposui*e 
of  these  spaces  and  the  establishment  of  unobstructed  communi- 
cation between  them  ;  finally,  the  arrest  of  the  discharge  from 
the  granulating  surfaces  and  the  protection  of  the  cavity  which 
has  been  fonned,  by  lining  it  with  epithelium. 

Opening  the  Mastoid  Process,  Antrum,  Attic,  and 
Tympanum.   Preparation  of  Patient.— The  side  of  the  head 

should  be  shaved,  the  hair  being  removed  from  an  ai-ea  at  least 
two  inches  in  width  beyond  the  bare  skin  underlying  the  auricle. 
The  scalp  should  then  be  thoroughly  washed  with  soap  and  water; 
afterwards  ether  should  be  applied,  and  lastly  it  should  be  swabbed 
with  a  solution  of  biniodide  of  mercury  (1  in  2,000).  The  auditory 
meatus  also  should  be  washed  out  w4th  a  warm  solution  of  bin- 
iodide  of  mercury  of  the  same  sti-ength.  A  compress  of  lint 
soaked  either  in  perchloride  or  in  biniodide  of  mercury  solution 
(1  in  2,000),  should  then  be  applied  over  the  auricle  and  adjacent 
sui*faces  of  the  sc^lp  and  face ;  the  former  lotion  is  i^erhaps 
preferable,  sinc^  the  latter  is  liable  to  blister  a  sensitive  skin. 
If  time  }x»rmit,  a  second  compress  may  be  applied  after  the  lai)se 
of  a  few  hours.  The  patient  should  be  prepared  for  the  anaesthetic 
in  the  usual  way.  No  food  should  be  taken  by  the  mouth  for 
at  least  five  hours  before  the  oi)eration,  the  last  being  some 
strong  beef  tea.  In  the  majority  of  cases  it  is  advisable  to 
administer  a  mild  purgative  on  the  previous  evening. 

Instroinents. — The  following  instruments  should  be  at  hand : — 
Scalpels  and  blunt-pointed  straight  bistoury ;  two  pairs  of  dis- 
secting forceps ;  a  pair  of  bent  am*al  forceps ;  i-etractor  with 
sharp-pointed  ends ;  one  pair  of  large  scissora ;  one  pair  of  small 
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curved  strabismus  scissors  ;  a  dozen  pairs  of  artery  forceps  ;  raspa- 
torj' ;  curved  needle  in  handle ;  two  blunt  dissectora ;  two  chisels, 
5mm.  and  2i — 3mm.  in  width  respectively ;  gouge,  cut  square  at 
the  end ;  mallet ;  Macewen's  searcher ;  slender  flexible  probe ;  sharp 
spoons ;  several  probes  to  be  used  as  cotton-wool  holders ;  needle 
holder ;  curved  and  straight  needles ;  3-oz.  glass  syringe,  steril- 
ised ;  drainage  tube ;  ribbon  iodoform  gauze ;  electric  head-lamp 
and  batter}\  In  those  cases  in  which  complications  may  be 
anticipated,  the  operator  should  provide  himself  with  trephines ; 
Hoffman  s  forceps ;  dura  mater  separator ;  antiseptic  wax ;  and 
other  instruments  necessary  for  the  removal  of  a  portion  of  the 
skull  cap. 

Additional  Instroinents  required  for  Skin-Orafting  Operation : — 
A  large  Thiersch  razor ;  two  spatulae  or  lifters ;  moulder  for 
pressing  in  gold  foil ;  two  needles  for  holding  graft  (one  bent 
at  the  end);  gold  leaf  (16,000th  of  an  inch);  glass  pipette 
with  india-nibber  tube  and  mouthpiece  attached;  a  mixture  of 
glycerine  (one  part)  and  alcohol  (90  per  cent.,  ten  parts)  for 
lubricating  the  razor  and  skin.  In  addition  to  the  instruments 
specially  required  for  the  second  operation,  it  is  advisable  to 
take  all  of  those  which  are  used  at  the  first  operation ;  for  some- 
times, on  examining  the  cavitj',  more  diseased  bone  is  found 
which  requires  to  be  removed. 

Position  of  Patient — ^The  patient  should  lie  on  the  sound  side, 
^nth  a  sandbag  or  firm  pillow  placed  beneath  the  neck  and  head. 
A  sterilised  towel  should  be  fastened  round  the  head  so  as  to 
cover  the  hair.  If  there  is  no  top-light,  the  table  should  be 
placed  obliquely,  so  that  the  light  falls  from  a  window  on  to  the 
upper  and  back  part  of  the  head.  In  this  position  the  surgeon 
does  not  stand  in  his  own  light.  The  anaesthetist  should  stand 
opposite  the  surgeon,  facing  the  patient;  while  the  assistant 
is  most  conveniently  placed  at  the  head  of  the  table.  By  this 
arrangement  the  light  falls  on  the  patient's  head  between  the 
surgeon  and  his  assistant. 

The  Operation. — In  operating  on  the  right  ear,  the  incision 
should  be  commenced  half  an  inch  behind  the  anterior  attachment 
of  the  helix,  and  half  an  inch  above  the  attachment  of  the  auricle  ; 
in  passing  backwards  and  downwards,  the  incision  should  recede 
to  a  distance  of  three-quarters  of  an  inch  from  the  attachment 
of  the  auricle,  or  even  more  in  those  cases  in  which  there  are 
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symptoms  of  involvement  of  the  mastoid  cells,  and  should  extend 
downwards  nearly  as  far  as  the  most  prominent  portion  of  the 
mastoid  process,  and  a  little  below  the  level  of  the  base  line. 
In  operating  on  young  infants,  care  should  be  taken  not  to  carry 
the  incision  below  the  level  of  the  floor  of  the  meatus,  as  the 
stylo-mastoid  foramen  in  early  life,  owing  to  the  undeveloiied 
condition  of  the  mastoid  process,  opens  externally  on  the  outer 
surface  of  the  skull,  and  the  facial  nerve  mav  therefore  be  divided 
if  the  incision  be  carried  too  low.  The  incision  should  extend 
at  once  through  all  the  structures  down  to  the  bone ;  but  in  the 
case  of  young  children,  care  should  be  taken  not  to  press  too 
heavily,  as  the  osseous  structures  are  often  exceedingly  soft  and 
crumbling.  In  operating  on  the  left  ear  the  incision  is  more 
conveniently  commenced  below,  over  the  mastoid  process,  and 
carried  forw^ards  to  the  point  indicated.  While  the  incision  is 
being  made,  the  assistant  should  press  with  his  thumb  in  the 
depression  below  the  lobule  and  in  front  of  the  mastoid  process, 
in  order  to  close  the  posterior  auricular  artery ;  and  with  his 
index  finger  in  front  of  the  tragus,  should  compress  the  temporal 
artery.  This  procedure,  besides  checking  the  bleeding,  permits 
the  operator  to  get  a  better  view  of  the  parts.  The  pericranium, 
having  been  slightly  detached  with  a  scalpel,  is  then  peeled 
forward  with  a  raspatory,  until  the  posterior  and  the  upper 
margins  of  the  osseous  meatus  are  exposed.  The  membranous 
meatus  is  conveniently  detached  from  the  superior,  posterior,  and 
inferior  walls  by  means  of  a  blunt  dissector ;  but  its  connection 
with  the  anterior  wall  should  not  be  disturbed.  A  piece  of 
No.  4  silk  is  now  carried  by  means  of  an  aneurysm  needle 
through  the  meatus,  and  brought  out  of  the  wound  posteriorly ; 
the  two  ends  are  knotted,  and  the  auricle  is  pulled  forward  by  an 
assistant,  or  it  may  be  held  in  that  position  by  a  weight  attached 
to  the  silk. 

The  mastoid  antrum,  which  is  the  first  objective  of  the 
operation,  lies  in  the  suprameatal  triangle  of  Macewen,  already 
described  (see  page  66).  It  is  situated  immediately  beneath  a 
point  an  eighth-of-an-inch  above  and  behind  the  suprameatal 
spine,  which  is  almost  invariably  present  in  adults,  and  lies  at 
the  junction  of  the  superior  and  posterior  margins  of  the  osseous 
meatus.  In  young  children  and  infants,  its  position  is  sufficientlv 
defined  by  taking  a  point  occupying  the  same  relative  position 
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to  the  junction   of  the  superior   and  posterior  margins   of  the 
meatus.      It   should   be   remembered    that   the   mastoid   antrum 
almost  invariably  lies  slightly  above   the   level   of  the   superior 
margin  of  the  osseous  meatus,  and  this  fact  is  even  more  pro- 
nounced  in  children   than    adults.      For  exposing  the   mastoid 
antrum,  the  safest  instrument  is  a  chisel  or  gouge.     It  has  been 
stated  that  the  vibrations  caused  by  hammering  the  chisel  produce 
concussion  of  the  brain  ;  but  the  author,  having  had  the  experi- 
ence of  a  large  number  of  cases  operated  on  in  this  manner,  and 
never  having  met  with  such  a  result,  can  confidently  assert  that 
such  symptoms  must  be  rare,  especially  as  the  experience  of  other 
surgeons,  to  whom  he  has  referred  with  respect  to  this  matter, 
coincides  with  his  own.     Some  surgeons  use  a  drill  driven  by  an 
electro-motor,  but,  in  the  opinion  of  the  author,  accidents  are  liable 
to  result  from  the  employment  of  this  instrument  unless  gi'eat  care 
be  exercised.     A  triangular  surface  of  bone  above  and  behind  the 
suprameatal  spine,  having  its  apex  directed  upwards  and  back- 
wards, must  next  be  cut  away,  together  with  the  whole  of  the 
upper  margin  and  the  upper  two-thirds  of  the  posterior  margin 
of  the  meatus.     In  directing  the  chisel,  the  obliquity  of  the  bony 
meatus  should  be  kept  in  view.     An  abnormal  position  of  the 
sigmoid  sinus  may  render  it  extremely  diflScult  to  reach  the  antrum 
in  the  ordinary  way  from  the  surface.     Under  such  circumstances, 
the  antrum  can  best  be  exposed  by  removing  the  deeper  part  of 
the  posterior  wall  of  the  external  meatus.     If  the  antrum  be  not 
found  in  its  usual  position,  it  should  be  sought  for  on  a  higher 
level.     In  those  cases  in  which  it  is  proposed  to  erase  the  walls 
of  the  tympanum  and  remove  the  membrane  and  ossicles,  much 
assistance  is  derived  in  locating  the  mastoid  antrum  by  passing 
a  Mace  wen's  searcher  or  bent  probe  along  the  junction  of  the 
posterior  and  upper  walls  of  the  meatus  into  the  aditus  ad  antrum. 
Care  must  be  taken  not  to  pass  the  instrument  into  the  recess 
of  the   Fallopian  aqueduct,  as   by  so  doing  in   some  cases  the 
facial  nerve  may  be  injured.     Some  operators  insert  a  Stackers 
protector   into   the   aditus,  and   cut   dowii   upon    it.      In   acute 
cases,  in  which  it  is  inadvisable  to  disturb  the  membrane,  these 
procedures  should  not  be  resorted  to.     It  must  not  be  forgotten 
that   the  external  semicircular  canal,  which  is  above  and  behind 
the  facial  canal,  causes  the  internal  wall  of  the  antrum  to  bulge 
into  the  cavity.     After  opening  the  mastoid  antrum,  the  naiTow 
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bony  bridge  which  separates  it  anteriorly  from  the  tynipan^^| 
and  overlies  the  aditns  must  be  carefully  cut  through  with  a  finf 
chisel.  The  position  of  this  passage  must  be  carefully  made  out 
with  a  Macewen's  searcher,  and  it  must  be  remembered  that  the 
facial  nerve  mns  internal  to  and  beneath  it^  inner  and  inferior 
waits,  respectively. 

In  the  next  stage,  the  attic  is  exposed  by  taking  away  its 
external  wall,  the  pars  osaeii  of  the  external  wall  of  the  tym- 
paniini.  This  is  the  most  internal  portion  of  the  upper  wall  of 
the  meatus,  which  here  forms  part  of  the  floor  of  the  upper 
tympanic  space  or  attic.  The  free  boi-der  of  this  osseous  plate 
serves  for  the  attachment  of  the  upper  mar^n  of  the  tj-mpauir 
membrane.  It  must  be  removed  to  such  an  extent  that  no  pro- 
jection between  the  roof  of  the  tympanum  and  the  upper  wall 
of  the  meatus  can  be  felt  with  the  probe.  The  removal  is 
effected  with  a  chisel;  and  while  this  is  being  done,  the  incus 
and  mslleiis  (if  present)  will  tome  into  view  and  may  be  re- 
moved with  the  forceps.  Any  remains  of  the  tj-mpanic  mem- 
brane may  likewise  be  removed. 

The  next  step  is  to  expose  the  lower  tympanic  space,  the 
osseous  floor  of  the  tympanum,  which  is  below  the  level  of  the 
inferior  wall  of  the  meatus.  The  outer  boundarj'  of  Uiis  space 
is  formed  by  the  free  end  of  the  loner  osseous  \»all  of  tile  meatus, 
which  in  adults  is  somewhat  thick  and  prominent.  By  using  it 
bent  probe,  the  fonn  an^  extent  of  the  recess  can  be  made  out ;  it 
■  is  generally  most  developed  posteriorly.  The  free  uitenial  edge 
of  the  floor  of  the  meatus,  to  which  the  lower  border  of  the  tym- 
panic membrane  had  been  attached,  is  then  remove*!,  layer  by 
layer,  witJi  a  flat  chisel,  until  no  projecting  part  between  the 
meatus  and  the  floor  of  the  tj-rapanum  can  be  detected  witli 
the  prolie,  and  the  floor  of  the  tympanum  becomes  quite  visible. 
It  must  be  remembered  that  beneath  tJiis  part,  is  the  commence- 
ment of  the  jugular  vein,  and  that  the  bone  sometimes  presents 
gaps,  through  which  the  vein  may  project  int«  the  tniipanum. 
It  must  also  be  remembered  that  the  descending  portion  of  the 
facial  nerve  passes  close  to  the  posterior  part,  of  the  osseoa^_ 
floor  of  the  tjniipanum,  and  part  of  the  pi^terior  wall  of  l^^| 
meatus  must  lje  left  in  order  to  prevent  injury  to  the  Fallo|i^^| 
aqueduct.  Tliis  portion  finally  projects  as  a  ridge  into  t^e  Cft^^f 
formed  by  the  o])eration.      Whilst  chiseling  or  curetting  in  ^^H 


AFFECTIONS  OF  THE  MASTOID  PROCESS.  549 

i-egion,  careful  watch  must   be   kept   for  any  twitchings  of  the 
muscles  supplied  by  the  nerve. 

Finally,  as  a  precautionary  measure,  the  mastoid  cells  should 
be  exposed  by  removing  the  outer  compact  wall  of  the  process, 
and  any  patches  of  septic  granulation  tissue  extending  from 
the  floor  of  the  antrum  into  the  mastoid  cells  should  be  cai*e- 
fuUy  followed  up.  Whilst  chiseling  in  the  neighbourhood  of 
the  posterior  and  inferior  walls  of  the  antrum,  the  proximity 
of  the  sigmoid  sinus  should  be  borne  in  mind.  In  some  cases 
it  will  be  necessary  completely  to  cut  out  the  whole  of  the 
mastoid  cells.  Before  the  chisel  is  laid  aside,  search  should  be 
made  for  any  fistulous  openings  leading  into  the  middle  or 
posterior  fossa  of  the  base  of  the  skull ;  and  it  must  be  ascer- 
tained, by  passing  a  bent  probe  along  the  walls  of  the  cavity 
which  has  been  made,  that  overhanging  edges  nowhere  exist. 
This  precaution  is  especially  necessary  in  the  case  of  the  attic, 
and  upper  wall  of  the  antrum;  and  it  often  happens  that  the 
tegmen  tympani  or  tegmen  antri  must  in  part  be  removed,  the 
dura  mater  being  exposed,  before  tlie  walls  are  rendered  com- 
pletely level.  Every  doubtful  spot  having  been  chiseled  or 
scraped,  all  granulation  tissue  and  cholesteatomatous  material 
is  then  carefully  taken  away  with  a  sharp  spoon,  the  malleus 
and  incus  should  be  looked  for  and  removed  with  the  bent  ear- 
forceps,  if  they  have  not  been  previously  extracted,  and  any 
remains  of  membrane  taken  away  either  by  scraping  with  a 
sharp  spoon,  or,  if  necessary,  by  cutting  with  scissors.  In 
clearing  the  posterior  wall  of  the  tympanum  and  the  recess  in 
front  of  the  Fallopian  aqueduct,  the  patient's  eye  should  be 
carefully  watched,  since  it  occasionally  happens  that  at  this 
point  the  facial  nerve  is  exposed,  owing  to  the  destruction  of 
the  osseous  walls  of  its  canal.  The  operation  having  been  com- 
pleted, the  cavity  and  the  membranous  meatus  should  be  washed 
out  with  a  solution  of  biniodide  of  mercury  (1  in  2,000). 

Formation  of  a  Flap  to  partiaUy  line  the  Cavity. — Various 
methods  have  been  employed  for  utilising  the  posterior  and  upper 
wall  of  the  membranous  meatus,  in  order  to  form  a  flap  to  assist 
in  filling  up  the  cavity  left  by  the  exposure  of  the  mastoid  antrum. 
With  this  object,  two  parallel  incisions  are  made  by  passing  a  bis- 
toury through  the  meatus  and  cutting  in  a  direction  upwards  and 
backwards,  the  upper  one  from  the  junction  of  the  posterior  and 
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superior  margins  of  tlie  membranous  meatus,  the  other  from  the 
lower  part  of  the  jxisterior  margin.  The  incisious  should  be  con- 
tinued throTigh  the  meatus  for  a  distance  of  about  one-third  of 
an  inch  into  the  auricle,  and  the  flap  between  tlie  incisions  pressed 
back  into  the  antrum  by  means  of  a  plug  of  gauze. 

In  those  cases  in  which  it  is  intended  to  cover  the  whole  of  the 
cavity  with  skin-grafts,  after  the  manner  suggested  by  Mr.  Ballance, 
it  is  advisable  to  form  a  flap  from  the  membranous  meatus  and 
adjoining  |>ortion  of  the  concha  in  the  following  manner; — An 
incision  is  made  through  the  whole  length  of  the  inferior  wall 


of  tlie  meatus  into  the  concha  with  a  blunt-pointetl,  straight  bia- 
tourj-,  inti-oduced  from  (vitliout  tlirough  the  membranous  meatus. 
It  is  then  cur\-ed  backwards  and  upwards  at  a  distance  of  about 
one-tliird  of  an  inch  from  the  posterior  margin  of  the  membranous 
meatus ;  and  just  above  Ihe  level  of  the  upper  wall  of  the  meatus, 
it  is  carried  forwards,  and  finally  enters  tlie  meatus  again  about 
the  centre  of  its  upper  wall.  Whilst  making  this  incision  a  vessel 
is  usually  divided,  which,  if  not  secured,  is  liable  to  soil  the  dress- 
ings subsequently.  The  flap  thus  made  should  Ije  raised  in  a 
direction  upwards  and  inwards,  and  fixed  against  the  back  of  the 
auricle  by  mean»  of  silkwonn  gut  sutures,  %vhicli  are  carried 
through  its  edge  and  then  through  the  skin  of  the  mastoid  flap 
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at  a  position  above  and  behind  the  auricle.  Two  sutures  may 
be  used,  their  ends  being  knotted  over  portions  of  drainage  tube 
laid  upon  the  skin  of  the  mastoid  flap.  Before  fixing  the  flap, 
any  ragged  edges  of  cartilage  which  project  should  be  snipped 
off*.  The  cavity  is  then  carefully  packed  with  ribbon  iodoform 
gauze  (which  may  be  obtained  from  the  Galen  Manufacturing 
Company),  and  tlie  end  brought  out  through  the  auricle.  Unless 
special  precautions  are  taken,  the  auricle  will  slip  to  a  much  lower 
level  than  its  normal  position.  In  order  to  prevent  this,  it  is  well 
to  remove  a  slice  from  the  upper  border  of  the  flap,  and  then  pass 
some  stout  sutures  through  the  flap,  and  fasten  them  over  drainage 
tubing  to  the  skin  above  the  line  of  the  incision.  The  edges  of  the 
first  incision  are  then  united  with  silkworm  gut  sutures. 

Description  of  the  Second  or  Grafting  Operation. — For  this 
ingenious  addition  to  the  resources  of  the  surgeon,  the  profession 
is  indebted  to  Mr.  Charles  A.  Ballance.*  A  day  or  two 
before  the  operation  the  plug  of  gauze  is  removed,  and  the 
ear  syringed  out  night  and  morning  with  carbolic  acid  solution 
(1  in  40).  During  the  operation,  the  only  fluid  used  should 
be  a  half  per  cent,  salt  solution  made  with  boiled  water.  The 
anaesthetic  having  been  administered,  and  the  patient  placed 
in  the  same  position  as  for  the  first  operation,  the  incision  is 
opened  with  the  handle  of  a  scalpel,  and  the  mastoid  flap  with 
the  auricle  turned  forward.  The  cavity  is  then  irrigated  with 
salt  solution,  and  if  any  suspicious  patches  are  observed,  they 
should  be  scraped  or  chiseled.  The  whole  of  the  freshly-cut 
osseous  surfaces  are  found  to  be  covered  with  delicate  pink 
granulations,  which  bleed  readily,  and  must  therefore  be  sponged 
very  gently.  If  any  bleeding  occur  fix)m  the  edges  of  the  in- 
cision, it  may  be  arrested  by  the  application  of  hot  water.  The 
ekin-gi"aft  is  most  conveniently  taken  from  the  anterior  and  inner 
surface  of  the  thigh,  the  skin  having  been  previously  sterilised 
in  the  usual  manner.  In  order  to  obtain  a  flat  surface  for  cutting 
the  graft,  the  assistant  flattens  the  surface  of  the  thigh  by 
holding  against  it,  just  above  the  point  from  which  the  graft 
is  to  be  cut,  an  ordinary  paper-knife  or  an  instrument  having  a 
long,  even  surface.  The  skin  is  then  moistened  with  the  mixture 
of  glycerine  and  spirit,  in  which  the  razor  is  also  dipped.  The 
surgeon,  grasping  the  thigh  with  his  left  hand  in  such  a  way 

*  Med.'Chir,  Trans,,  1900. 
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as  to  Batten  it  and  jjut  the  ekin  on  thu  stretch,  then  appHt 
the  razor,  anci  with  very  vapid  sawing  jnoveraeiits  cuts  the 
thinnest  possible  graft.  If  sufficiently  large  to  line  the  wliolf 
of  tlie  osseons  cavity,  it  should  measure  not  lesa  than  Ucni.  in 
length  by  ocin.  in  breadth.  From  the  i-azor  the  graft  is  tmus- 
ferred  to  the  spatula.  The  cavity  is  again  cai-efnlly  dried  wirli 
cotton-wool  on  probes,  or  with  small  pieces  of  gauze,  and  the 
auricle  is  well  drawn  fonrni-d  by  means  of  a  shaqj  reti-actor 
or  a  thread  passed  through  the  meatus.  The  edge  of  the  spatula 
carrying  the  graft  is  applied  along  the  anterior  margin  of  the 
bony  cavity.  The  graft  is  fixed  in  this  position  at  the  upjicr 
and  lower  ends  respectively  of  the  anterior  margin  by  two  pi-obes 
or  needles  held  by  the  assistant.  The  operator  then  gi-adna!ly 
withdraws  his  siiatula,  at  the  same  time  that  he  insinuates  thi- 
graft  into  the  deeper  rect-sses  of  the  cavity  with  a  blnnt-end«l 
probe  or  moulder  ali-eady  mentioned.  Any  fluid  or  air  whieJi 
has  collected  beneath  the  graft  should  >}e  withdrawii  by  the 
pipette.  The  graft  should  be  mauipulateil  until  it  covers  and 
lies  flat  against  the  following  parts; — (1)  The  anterior  wall 
of  the  cavity,  formed  hitemally  by  the  anterior  boundary  of  the 
tympanum  and  attic,  and  extenially  by  the  anterior  wall  of  tht* 
enlarged  osseotia  meatus.  (2)  The  anterior  part  of  the  i-oof  of 
the  cavitj',  fomied  by  the  tegmen  tymiwni  and  the  superior  vnil 
of  the  enlarged  osseous  meatus.  (3)  The  tegmen  antri.  (4)  The 
inner  walls  of  the  attic,  tympanum,  and  antrum,  and  the  ridge 
formed  by  the  Fallopian  aqueduct ;  and  (5)  The  floor  of  the  tym- 
panum and  antrum. 

It  is  usually  adWsable  to  cover  the  posterior  wall  of  the  mastoid 
antrum ;  but  if  a  large  cavity  has  been  left  in  the  niaatuid  pmceas 
by  the  chiseling  away  of  its  cells,  Mr.  Ballance  suggests  that 
may  remain  uncovered  by  the  graft,  as  adhesion  will  readily 
place  between  the  osseous  surface  and  the  inner  surface  of 
cutaneous  flap.  The  author's  experience,  however,  leads  bira 
think  that  it  is  better  to  line  even  a  large  cavity  with  epithelium, 
rather  than  risk  the  formation  of  septic  granulation  tissue  in  tbu 
lowei'  jwrt  of  the  cavity.  The  graft  having  been  cai-efidly  adjiwletl. 
a  piece  of  gold  foil,  of  about  the  same  e.xtent,  is  then  applied  to  its 
surface  with  the  moulder.  lis  concavity  is  filled  with  ribbon  gansei 
which  is  firmly  pressed  into  position.  By  this  manipulsdon, 
fluid  which  may  have  accumulated  beneath  the  flap  is 
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out.  The  end  of  the  strip  of  gauze  having  been  brought  through 
the  meatus,  the  portion  of  the  inner  surface  of  the  mastoid  flap 
lying  opposite  to  the  antral  cavity,  which,  when  in  position,  forms 
its  outer  wall,  is  covered  with  a  skin-graft.  It  is  advantageous 
to  carry  this  graft  forward,  so  as  to  cover  the  raw  surface  from 
which  the  flap  has  been  taken,  con^esponding  in  position  to  the 
posterior  wall  of  the  enlarged  meatus,  as  from  this  point  exu- 
berant granulations  are  prone  to  form  during  the  healing 
process.      This  graft  is  likewise  overlaid  with  gold  foil. 

Should  the  operator  fail  to  cut  a  graft  sufiiciently  large  to 
cover  the  whole  cavity,  he  must  adapt  a  second  graft  along  the 
edge  of  the  first  one.  The  operation  is  completed  by  replacing 
the  mastoid  flap  and  closing  the  wound  with  sutures.  During 
the  next  few  days,  the  external  dressing  may  be  changed  twice. 
On  the  fifth  or  sixth  day,  a  thigh  having  been  again  steril- 
ised, the  patient  should  be  anaesthetised,  and  the  flap  turned 
forward  as  before,  so  as  to  allow  the  cavity  to  be  carefully 
inspected  after  the  gauze  and  gold  foil  have  been  i*emoved.  If 
places  are  found  which  have  not  been  covered  with  skin  and 
from  which  granulations  are  springing,  they  should  be  scrajied 
and  covered  with  a  graft  and  gold  foil  as  at  the  previous  opera- 
tion. The  procedure  only  postpones  the  final  closure  of  the 
wound  for  a  few  days,  but  it  may  prevent  a  discharge  occurring 
which  would  last  for  several  months  and  eventually  necessitate 
the  wound  being  again  reopened  so  as  to  remove  the  granu- 
lations and  cover  them  with  skin  in  order  to  stop  the  discharge. 

Exfoliation  of  the  epidermic  layer  usually  takes  place  and  may 
cause  anxiety  as  to  the  vitality  of  the  gi'aft,  if  this  occurrence  is 
not  anticii^ated.  Slight  discharge  not  infrequently  continues  from 
some  exuberant  granulations,  and  it  may  be  necessary  to  destroy 
these  either  with  a  probe  tipped  with  nitrate  of  silver,  or  with  a 
saturated  solution  of  chromic  acid.  In  such  cases  it  is  advisable 
to  syringe  the  cavity  daily  with  rectified  spirit. 

It  is  necessary  to  remove  the  gold  leaf  not  later  than  the 
end  of  a  week  ;  for  if  it  be  allowed  to  remain,  secretions  are 
apt  to  collect  behind  it,  es|)ecially  that  portion  which  is  in  con- 
tact with  the  inner  surface  of  the  skin-flap.  As  these  secretions 
are  not  thoroughly  removed  by  syi'inging,  the  discharge  is  liable 
to  be  kept  up  by  the  irritation  thus  produced.  The  ultimate 
result  is  almost  always   satisfactory,   provided   that  the  osseous 
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tissue  infiltrateil  with  septic   granulations  has   been   siiffiriei 
removed  at  the  first  operation. 

The  accidents  and  complications  whicli  may  occur  daring  1 
operation  are  mainly  due  to  injury  of  parts  in  close  ■'elation  i 
the  mastoid  antrum.  They  are  as  follows  : — (1)  Venous  hsemor- 
rhage  from  large  veins  in  the  bone,  or  as  a  result  of  injury  to 
the  sigmoid  sinus;  (2)  Injury  to  the  facial  nerve;  (3)  Injury 
to  the  labjTinth ;  (4)  Injury  to  the  dura  mater  or  to  the  brain, 
the  floor  of  the  middle  fossa  of  the  basi-  of  the  skull  having 
been  perforated  by  the  chisel. 

Injury  to  the  sinus  may  cause  a  considerable  amount  of 
hsemonliage,  which,  however,  can  be  checked  by  la^dng  a 
plug  of  gauze  over  the  aperture,  and  allowing  it  to  i-emain 
the  If  for  two  or  thi-ee  daj's.  To  avoid  the  sigmoid  sinus, 
the  opening  thi-ougli  tliH  bone  should  be  out  inwaixJa  and  for- 
wai-ds,  parallel  to  the  posterior  wall  of  the  meatus. 

Injury  to  the  facial  nerve  may  occur  whilst  the  bony  covering 
of  the  Fallopian  aqueduct  or  the  i-ecesa  in  front  of  it  ia  being 
chiseled.  Whilst  this  is  being  done,  the  patient's  face  should 
be  carefully  ^watched,  and  the  slightest  twitching  should  warn 
the  operator  that  the  chisel  or  other  instrument  has  injured  the 
facial  neiTe,  If  contusion  or  partial  division,  as  showni  by  paresis, 
be  caused  by  the  injury,  the  prognosis  is  usually  favom-able. 


-  affected 
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such  cases  the   levators  of  the  angle  of  the  mouth  i 

relatively  more  than  the  orbicularis  oculi.     The  symptt 

ally  passes  ofl',  though  it  may  last  for  several  months 

or   paralysis   coming  on   a   few  days   after  the   operation    is  dui- 

to  etfusioii  witinn  the  canal,  and  usually  subsides. 

Injury  to  the  labyrinth  is  always  a  serious  occurrence.     The 
horizontal  aemicii-cular  canal  bulges  out  into   the   inner  wall  of 
the  antmm,  and  may  be  reached  by  the  chisel  at  a  depth  iiaualiy 
exceeding  half  an  inch  from  the  surface.     If  an  opening  be  made, 
infectious  matters  may  jiass   inwanls  from  the  wound,  and 
up  purulent  inflammation  of  the   labyrintli,  with  meningitis 
a  result.     AjHirt  from  this  last  veiy  dangei-ous  complication, 
hearing-pmver  will   probably  be  desti-oyed.     Disorders  of 
briuni  and  tinnitus  «-ill  also  be  exiwrienced;  but  these  sym] 
will  probably  subside. 

Exposure    of  the  dura   mater    is   not   of    importance. 
//ic  ii«-iiihrane  or  the  brain  be  at  the  same  time  injured. 
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of  diseased  bone  frequently  necessitates  exposure  of  the  membrane. 
Care  must  be  taken  to  prevent  infectious  materials  from  passing 
beneath  it ;  and  any  splinters  of  bone,  if  loose,  must  be  cautiously 
removed.  Probing  or  irrigation  must  be  done  very  gently,  and 
when  the  dressings  are  changed,  care  should  be  taken  not  to 
injure  the  granulations  which  will  spring  up  from  the  dura 
mater. 

Eesnlts  and  Prognosis  of  the  Operation. — Since  the  introduc- 
tion, by  Mr.  Ballance,  of  the  method  of  grafting  the  cavity 
with  epidermis,  the  results  of  the  operation  have  been  far  more 
satisfactorj^.  Formerly,  the  discharge  from  the  granulating  sur- 
faces continued  for  two  or  more  months,  and  in  some  cases  did 
not  entirely  cease,  necessitating  the  cavity's  being  reopened  and 
curetted,  so  as  to  obtain  a  more  healthy  growth  of  granulation 
tissue.  In  other  cases,  the  discharge  ceased  for  two  years  or  more 
and  then  recurred.  After  the  application  of  the  skin-graft  in  the 
method  now  employed,  some  discharge  may  continue  for  a  few 
weeks  from  the  granulations  which  form  around  the  edges  of  the 
grafts,  generally  at  the  upper  and  posterior  wall  of  the  meatus, 
and  the  outer  wall  of  the  cavity  formed  by  the  operation,  the 
latter  surface  consisting  of  the  inner  side  of  the  skin-flap.  If 
these  granulations  are  kept  down,  the  epidermis  spreads  over 
them  in  the  course  of  a  few  weeks,  and  forms  a  non-secreting 
surface.  Persistence  of  discharge  from  any  given  spot  may  be 
caused  by  a  piece  of  diseased  bone  which  has  been  overlooked, 
or  by  a  piece  of  bone  which  has  not  become  covered  with  healthy 
granulations,  or  by  the  reproduction  of  septic  granulations.  A 
careful  examination  should  be  made  for  anv  one  or  all  of  these, 
with  a  view  to  removal.  The  scar  behind  the  ear,  being  covered 
to  a  gi'eater  or  less  extent  by  the  pinna  and  by  the  hair,  is 
hardly  seen,  and  the  enlargement  of  the  meatus  by  the  removal 
of  the  flap  from  the  concha  is  not  noticeable. 

In  cases  of  chronic  suppurative  inflammation  of  the  middle 
ear  without  acute  symptoms,  patients  are  especially  anxious  to 
know  what  efiect  the  proposed  operation  for  the  arrest  of  the 
discharge  is  likely  to  have  on  their  hearing ;  and  frequently  state 
that  they  prefer  to  run  the  risk  of  complications  arising  from 
the  existing  state  of  the  ear  to  that  of  becoming  permanently 
deaf.  Although  it  is  impossible  to  foretell  the  precise  condition 
which  will  be  found  when  the  middle  ear  is  opened,  and  therefore* 
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the  limits  of  the  steps  which  may  be  found  necessary  to  remove 
entirely  all  diseased  tissue,  it  is  obvious  that  a  more  favourable 
prognosis  may  be  given  when  the  symptoms  are  of  compara- 
tively short  duration  and  do  not  point  to  the  implication  of  the 
labyrinth,  than  when  the  opposite  conditions  exist.  In  estimating 
the  amount  of  mischief  which  is  likely  to  be  found,  too  much 
importance  must  not  be  attached  to  the  absence  of  acute  sym- 
ptoms ;  for  they  may  have  been  absent  for  years,  and  the  discharge 
may  even  have  ceased  during  the  corresponding  period,  and  yet  . 
extensive  and  old-standing  mischief  may  be  found  when  acute 
symptoms,  or  a  recurrence  and  persistence  of  the  discharge,  have 
rendered  an  operation  desirable.  After  the  operation,  the  hearing- 
power  usually  returns  to  about  the  same  degree  that  it  was  pre- 
viously; sometimes  it  is  better,  but  at  other  times  it  is  worse. 
No  improvement  can  be  expected  when  the  labyrinth  is  seriously 
affected.  When  the  operation  is  undertaken  for  chronic  caries 
or  necrosis,  the  prognosis  depends  upon  the  extent  to  which 
the  bone  is  involved.  If  the  mastoid  process  alone  be  affected, 
the  prognosis  is  more  favourable  than  when  the  walls  of  the 
tympanum,  the  ossicles,  or  portions  of  the  osseous  labyrinth  are 
likewise  diseased.  Even  under  apparently  favourable  conditions, 
it  is  impossible  to  affirm  that,  as  a  result  of  the  operation,  the 
hearing  will  not  be  impaired.  But  nevertheless,  considering  the 
grave  risks  that  are  run  by  allowing  the  chronic  suppurative 
changes  to  continue,  especially  when  acute  attacks  from  time  to 
time  occur,  the  possibility  of  increased  deafness  ought  not  to 
be  considered  a  sufficient  reason  for  allowing  the  mischief  to 
remain,  es})ecially  when  only  one  ear  is  affected.  Sufficient  time 
has  not  yet  elapsed  to  enable  a  definite  comparison  to  be  formed, 
as  regai-ds  the  maintenance  of  hearing-power,  between  the  results 
of  the  operation  before  and  after  the  introduction  of  skin-grafting; 
but  from  the  results  already  obtained,  it  appears  that  the  new 
method  will  compare  advantageously  with  the  old  one. 
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CHAPTER   XXXIV. 


CRANIAL  AND  OTHER  COMPLICATIONS  OF  MIDDLE-EAR 

SUPPURATION. 


Extension  of  Morbid  Processes  to  Intracranial  Structures — Number  of 
Causes  due  to  Middle-Ear  Suppuration — Relative  Fre<iuency  of  the 
various  Intracranial  Complications — Anatomical  Conditions  facili- 
tating Extension  of  Morbid  Processes  from  the  Tympanum — Causes 
of  the  Intracranial  Lesions — Micro-organisms — Cerebral  Meningitis 
— ^'a^ious  Forms,  Pachymeningitis  and  Leptomeningitis— Morbid 
Anatomy  —  Extradural  and  Subdural  Abscesses  —  Symptoms- 
Diagnosis— Treatment— Cerebral  Abscess,  Development  and  Sym- 
ptoms—Temperature—Seat of  Abscess— Question  as  to  Multiplicity 
— Stages  of  the  Morbid  Process— Appearances — Terminations- 
Diagnosis— Treatment— Operations.  Phlebitis  and  Thrombosis  of 
the  Sigmoid  Sinus  and  Jugular  Vein — Stages  in  Process  and  Sources 
of  Infection— Results  of  Thrombosis— Symptoms — General— Pul- 
monary, Abdominal,  and  Meningitic — Local  Symptoms — Course — 
Diagnosis— Treatment— Pyaemia  from  Aural  Disease  without  Sinus 
Phlebitis— Symptoms— Diagnosis — Prognosis — Treatment — Ulcer- 
ation of  the  Carotid  Artery— Conditions  under  whicli  it  occurs— 
Symptoms  —  Diagnosis  —  Treatment  —  General  Tuberculosis  and 
Tubercular  Meningitis  as  Results  of  Ear  Disease. 

In  the  present  cliapter,  a  description  will  be  given  of  those 
complications  of  middle-ear  suppuration  which  are  liable  to  occur 
in  other  parts,  and  mostly  within  the  cranium.  The  cerebral 
meninges,  the  cerebrum,  tlie  cerebellum,  the  arteries  and  the 
venous  sinuses  connected  vdth  the  temporal  bone,  may  all  become 
implicated  in  consequence  of  the  spread  of  carious  and  suppura- 
tive processes  from  the  tympanum.  The  complications  about  to 
be  described  are  all  of  a  serious  character,  and  are  often  the 
immediate  causes  of  fatal  results  in  cases  of  middle-ear  disease. 
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It  is  difficult  to  obtain  a  correct  estimate  of  the  number  of 
cases  of  intracranial  disease  caused  by  middle-ear  suppuration. 
In  the  Registrar-General's  reports,  about  400  deaths  are  included 
as  occurring  annually  in  this  country  from  diseases  of  the  ear 
(otitis  and  otorrhcea).  But  it  is  certain  that  many  additional 
fatal  cases,  classified  under  "  meningitis "  and  other  headings, 
would,  if  traced  to  their  origin,  prove  to  be  examples  of  intra- 
cranial lesions  due  to  suppuration  within  the  temporal  bone. 
The  proportion  of  deaths  from  aural  diseases  to  deaths  from 
other  causes  has  been  estimated  at  1  :  158.  In  9,000  autopsies 
made  at  Guy's  Hospital*  during  twenty  years,  death  was  attri- 
butable to  aural  suppuration  in  fifty-seven  cases.  Statistics  of 
8,028  cases,  collected  by  Mr.  Barker,  yield  nearly  the  same 
results ;  but  these  figures,  obtained  from  hospital  records,  do 
not  fully  represent  the  frequency  or  the  gravity  of  the  aural 
diseases.  They  take  no  account  of  those  patients  who,  after  a 
course  of  treatment  in  hospitals,  succumbed  to  the  disease  in 
their  own  homes.  In  addition  to  these,  there  is  that  numerous 
and  increasing  class  of  patients  in  whom  a  fatal  issue  is  averted 
by  operations  performed  in  the  hospital. 

More  definite  statements  can  be  made  with  regard  to  the 
relative  frequency  of  the  various  intracranial  complications.  The 
reports  of  115  autopsies,  collected  by  Dr.  Korner,  f  show  that 
cerebral  abscess  was  present  in  forty-three  cases ;  sinus  phlebitis 
and  pyaemia  in  foi*ty-one;  and  uncomplicated  meningitis  in 
thirty-one.  Similar  results  are  obtained  from  Pitt's  statistics. 
It  must,  however,  be  not^d  that  both  cerebral  abscess  and  sinus 
phlebitis  are  not  infrequently  complicated  by  meningitis.  More- 
over, to  obtain  a  correct  estimate  of  the  frequency  of  meningitis, 
the  statistics  should  include  those  cases  of  extradural  suppuration 
which  have  recovered  after  operation. 

Before  describing  the  various  intracranial  afiections  which 
may  be  caused  by  middle-ear  suppuration,  it  seems  desirable  to 
point  out  the  anatomical  conditions  which  facilitate  the  extension 
of  pathogenic  processes  from  the  tymjmnum.  In  a  large  class  of 
cases,  the  septic  infection  spreads  by  direct  contact.     A  portion 

♦  Dr.  Pitt's  Goulstonian  lectures  on  "  Some  Cerebral  Lesions,"  British  Medical 
Journal,  1890,  voL  i.  p.  643. 

t  Die  ciitischcn  Erkrankuntj&n  den  Ilims,  der  Hirnhdute  vnd  dcr  BUitleiter^ 
S.  3. 
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of  the  osseous  wall  of  the  tympanum  is  aflFected  by  caries ;  and 
perforation  takes  place,  whereby  the  dura  mater  is  exposed. 
The  spots  at  which  this  process  most  often  occurs  are  the  roof 
of  the  tympanum  and  the  mastoid  antrum,  and  the  groove  for 
the  sigmoid  sinus  (see  note  on  page  61).  In  another  class  of 
cases,  extension  takes  place  either  in  the  absence  of  caries,  or 
when  the  osseous  lesion  does  not  extend  to  the  dura  mater;  and 
there  are  at  least  four  routes  through  which  infectious  materials 
may  pass  into  the*  cranium :  (1)  Gaps  or  dehiscences  in  the  bone ; 
(2)  along  prolongations  of  the  dura  mater  extending  between  the 
two  cavities ;  (3)  through  the  labyrinth,  after  destruction  of  the 
tissues  covering  the  fenestrse ;  (4)  through  minute  veins,  in  which 
thrombosis  takes  place,  and  extends  from  these  to  the  nearest 
sinus. 

In  the  roof  of  the  tympanum,  which  forms  a  portion  of  the 
floor  of  the  middle  fossa,  infection  may  take  place  through  the 
petro-squamous  fissure,  which  often  exists  in  children.  Through 
this  fissure,  a  process  of  the  dura  mater,  containing  many  small 
vessels,  passes  down  into  the  tympanum.  Moreover,  the  little 
plate  of  bone  is  often  very  thin,  and  gaps  or  dehiscences  are 
not  uncommon.  It  is  also  very  liable  to  be  afiected  by  caries. 
The  floor  of  the  tympanum  forms  the  roof  of  the  jugular  fossa, 
and  sometimes  presents  dehiscences  through  which  infectious 
materials  may  easily  pass  to  the  vessel,  with  thrombosis  or 
ulceration  as  possible  results. 

Close  to  the  anterior  wall  of  the  tympanum  is  the  internal 
carotid  artery ;  the  osseous  septum  is  sometimes  extremely  thin 
and  presents  several  gaps.  Besides  these,  there  are  a  few  open- 
ings through  which  minute  branches  of  the  artery  pass  to  the 
tympanum.  Septic  matters  may  thus  gain  access  to  the  carotid, 
and  cause  either  thickening  of  its  walls,  purulent  infiltration  of 
the  tunica  adventitia,  or  ulceration  and  fatal  haemorrhage. 
Urbantschitsch*  describes  another  channel  of  communication 
between  this  portion  of  the  tympanum  and  the  interior  of  the 
cranium.  He  states  that  close  to  the  tympanic  orifice  of  the 
Eustachian  tube,  at  its  upper  part,  there  is  often  a  small  opening, 
leading  to  pneumatic  spaces,  surrounding  the  tympanum  and 
labyrinth  and  extending  forwards  to  the  apex  of  the  petrous 
portion.      On   passing  a  bristle,    its   extremity  becomes    visible 

♦  Lehrbuck  der  Ohrenkeilkunde^  S.  808. 
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through  a  ven*  thin  !aj"er  of  bone,  wliich  sometimes  presents 
minntt  apertures.  Fluids  injected  into  the  tympanum  may  Ite 
seen  to  pass  throngh  these  openings  and  appear  in  the  cranial 
cavity. 

In  the  ]>ofterior  tympanic  wall,  there  are  several  openings 
leading  to  the  mastoid  antrum  and  cells,  into  which  infections 
materials  verj-  easily  pass.  In  some  instances,  the  osseous  plate 
separating  the  sigmoid  groove  from  the  mastoid  cells  is  extremely 
thin ;  and,  besides  apertures  through  which  vessels  p&as,  gaiis 
or  dehiscences  are  not  infref|ueMt.  The  stnicture  of  tlw  part 
accounts  for  the  occurrence  of  sinus  thrombosis  and  abscess  erf 
the  cerebellum  as  complications  of  middle-ear  suppuration. 
There  is  also  another  opening  in  this  wall,  through  which 
infectious  mattei-s  may  pass  into  the  Fallopian  aqueduct,  an<I 
thence  to  the  internal  meatus.  This  apertui-e  is  in  the  eniinentia 
pyramidalis,  and  gi\-es  passage  to  the  stapedius  muscle  and  a 
small  nen-e. 

Lastly,  septic  matters  may  pass  through  the  inner  wall  of 
the  tjTnpanum,  and  gain  access  to  the  labyrinth  and  thence  to 
the  interior  of  the  cranium.  There  are  several  patliways  through 
which  infection  may  take  place.  Tlie  membrane  of  the  fenestra 
rotunda  maj-  be  destroyed,  aufl  the  fenestra  ovalis  may  be  ojiened. 
after  detachment  of  the  stapes.  As  a  result  of  caries  of  the 
upper  and  posterior  part  of  this  wall,  the  external  seniicircnlar 
canal  may  lie  opened.  When  the  labjTinth  has  been  tlms 
exp03e<l,  the  infection  may  e.xtend  to  the  internal  meatus  and 
the  membranes  of  the  bi-ain.  Other  routes  are  furnished  by  the 
aqnffiductiis  cochlese  and  the  aqua>ductus  vestibuli.  There  is  also 
the  acjuaxluftus  Fallopii  which  leads  to  the  internal  ineatna. 
Minute  gaps  sometimes  exist  in  the  wall  of  that  canal,  and 
larger  openings  may  i-esult  from  caries. 

With  regaif!  to  the  came  of  the  intracranial  lesions,  it  would 
appear  that  they  i-esult  from  the  action  of  such  micro-organisnu 
as  are  capable  of  inducing  suppurative  processes  within  the 
temporal  l>one.  It  is  not  necessary  to  assume  that  each  of  the 
various  fornts  of  intracranial  disease  is  due  to  a  special  organism. 
On  the  contrary,  as  Dr.  Macewen"  jioints  out,  it  is  more  probable 

*  In  thit  and  in  other  portions  of  tliis  chapter.  uKe  has  b««ii  inailt  of 
Dr.  Mftccwcii'e  dasaical  work,  Pyogenie  iT^eetire  Diiciuit  i<f  the  Brain  ami  J^Mt 
Cord. 
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that  several  iiitracvauial  lesions  may  be  due  to  tlie  same  organisms. 
the  incidence  of  the  attack  being  determined  by  the  pathological 
condition  of  the  part,  atid  the  degree  of  resistance  of  the  invadetl 
tissues.  The  middle  ear.  in  a  state  of  chronic  suppuration. 
presents  a  very  suitable  nidus  for  the  growth  and  development 
of  micro-organisms ;  and  the  conditions  are.  still  more  favourable 
in  the  mastoid  antrum  and  cells.  Inspiasatetl  pus  and  cholestea- 
tomatous  dejiosits  in  the  middle  ear  ai-e  especially  dangerous, 
because  they  are  oftfii  infected  with  peeuliai"  microphytes. 

In  the  cases  under  consideration,  the  micro-organisms  moat 
fre<]ueutly  present  are  the  streptococcus  pyogenes  and  the 
staphylococcus  pyogenes  aureus.  With  these,  the  staphylococeiia 
pyogenes  albus  and  citreus  are  sometimes  associated  (Macewen). 
In  one  case,  the  bacillus  pyogenes  fcetidus  was  found  both  in  the 
discharge  from  the  ear  and  in  the  cerebral  abscess ;  and  the 
diplococcus  pneumonife  has  been  detected  in  the  pus  of  a  large 
meningeal  abseess.  It  often  happens  that  the  primary  excitants 
of  suppuration  in  the  tympanum  are  succeeded  by  other  forius  of 
micro-organisms,  which  may,  in  their  turn,  set  up  the  intracranial 
diseases.  Tympanic  suppuration  may  exist  for  many  years  with- 
out giving  rise  to  any  complications,  which  ore  often  prolwibly 
due  to  tiie  invasion  of  fresli  micro-organisms  through  perforations 
in  the  tympanic  membrane.  This  view  is  supported  by  the  fact 
that  the  revival  of  acute  symptoms  in  cases  of  chronic  otorrhoea 
sometimes  pi-eccfles  the  development  of  cerebral  complications.* 

(1)  Cerebral  Meningitis.— Several  forms  of  meningitis 
may  be  caused  by  Ihe  extension  of  infective  processes  from  the 
temporal  bone,  in  cases  of  tjTnpanic  suppuration.  If  the  process 
be  slowly  developed  and  confined  to  a  small  area,  it  may  i-esult 
in  circumscribed  inflammation  and  thickening  of  the  dura  mater : 
the  newly  formed  material  pi-eventa  the  inflammation  from 
extending  towards  the  brain.  By  pressing,  however,  upon  tJie 
cerebral  tissue,  it  may  cause  symptoms  of  direct  or  reflex  irri- 
tation and  more  or  less  active  congestion.  Portions  of  the  dura 
mater  sometimes  become  calcified,  and  the  bone  itself  may  W 
thickened,  thus  forming  an  additional  barrier  to  the  spreail  of 
the  disease.     On  its  inner  surface,  the  dura  mater  may  become 

*  Far  ftdditionftl  information  as  to  the  RiiGm-organiBins  preaeul  in  ea«e« 
of  ftcute  and  chronic  suppuration  in   the   tympatmni,  ncc   pages   3S9  atuli. 
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adherent  to  the  arachnoid  and   pia  mater,  and  the  advance  of 
infection  is  thus  decidedly  checked. 

In  another  class  of  cases,  a  collection  of  purulent  matter  is 
formed  between  a  portion  of  bone  and  the  dura  mater,  thus  con- 
stituting an  extradural  abscess.  This  may  remain  for  some  time 
without  further  change ;  but,  as  the  result  of  continued  irritation, 
the  dura  mater  is  likely  to  become  softened  and  perforated  (some- 
times like  a  sieve),  and  the  purulent  matter  passes  through  to  the 
arachnoid  and  pia  mater.  The  result  may  be  either  a  circum- 
scribed collection  of  pus  (subduml  abscess) ;  or,  in  the  absence  of 
any  barriers  to  the  spread  of  the  infective  material,  a  diffused 
punilent  infiltration  of  the  pia  mater  in  various  directions  (lepto- 
meningitis). In  this  manner,  the  surface  of  the  brain,  to  a  greater 
or  less  extent,  becomes  coated  with  pus,  which  also  fills  up  the 
sulci  between  convolutions.  In  severe  cases,  the  dura  mater 
becomes  gangrenous,  and  large  openings  form,  through  which 
portions  of  brain-tissue,  bathed  in  pus,  project  into  the  gaps. 

These  meningeal  lesions  sometimes  occur  alone ;  but  they  are 
not  infrequently  associated  with  sinus  phlebitis  and  cerebral 
abscess.  In  chronic  cases,  the  exudation  is  liable  to  become 
firm  and  plastic,  and  not  only  fills  up  the  meshes  of  the  pia 
mater,  but  adherer  closely  to  the  dura  mater.  The  origin  of  the 
disease  from  the  afiected  bone  can  generally  be  traced.  When 
the  exudation  begins  on  the  under  surface  of  the  temporal  lobe, 
corresponding  to  the  roof  of  the  tympanum  and  mastoid  antrum, 
it  usually  spreads  over  more  or  less  of  the  base  of  the  hemispheiv ; 
but  it  may  also  extend  to  the  convexity,  to  the  base  of  the 
other  hemisphere,  and  to  the  cerebellum.  When  the  infective 
material  finds  its  way  through  the  labyrinth,  the  meningitis 
begins  on  the  surface  of  the  cerebellum ;  and  suppuration  may 
thence  spread  to  the  base  of  the  brain,  and  to  the  membranes 
of  the  spinal  cord  even  down  to  their  termination. 

The  S3rmptom8  of  cerebral  meningitis,  due  to  middle-ear  disease, 
varj'  in  different  cases,  and  are  often  of  an  indefinite*  cliaracter. 
They  are  also  liable  to  be  modified  by  the  coexistence  of  cerebral 
abscess  and  sinus  thrombosis.  When,  in  cases  of  chronic  sujv 
puration,  the  dura  mater  alone  is  involved,  as  a  result  of  disease 
of  the  bone,  there  may  be  no  additional  symptoms ;  and  even  an 
extradural  abscess  may  exist  for  a  long  time,  during  which  tlie 
symptoms  are  remarkably  slight.     There   is   likely  to  be  some 
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increase  of  temperature  and  more  or  less  pain ;  but  the  disease  of 
the  bone  may  suffice  to  account  for  these  symptoms.  On  the 
other  hand,  signs  of  increased  pressure  would  suggest  the  forma- 
tion of  an  extradural  abscess.  The  most  important  of  these  are 
— pain,  either  confined  to  the  neighbourhood  of  the  ear  or  spread- 
ing irregularly  over  the  head ;  tenderness  on  pressure ;  drowsiness  ; 
vomiting ;  and  infrequent  pulse.  In  children,  such  symptoms  are 
more  common  and  generally  more  marked  than  in  adults.  In- 
ability to  understand  spoken  words — a  condition  resembling  that 
of  a  foreigner  trying  to  understand  a  language  with  which  he  is 
very  slightly  acquainted — was  noticed  in  a  case  of  large  subdural 
abscess  situated  above  the  tentorium.*  Stifihess  of  the  neck  points 
to  implication  of  the  cerebellum. 

In  rare  cases  of  extradural  abscess,  the  pus  escapes  externally 
either  through  the  ear,  through  a  carious  opening  in  the  squamous 
portion  of  the  temporal  bone,  or  through  the  mastoid  foramen. 
When  discharge  takes  place  through  the  ear,  an  opening  will  be 
found  to  exist  in  the  roof  of  the  tympanum ;  and  even  the  con- 
tents of  a  subdural  abscess,  having  passed  through  the  membrane, 
may  escape  in  a  similar  manner.  The  discharge  from  the  ear  of 
a  large  quantity  of  pus,  followed  by  the  subsidence  of  symptoms 
indicating  pressure  upon  the  brain,  would  raise  the  suspicion  that 
the  case  was  one  of  intracranial  suppuration  communicating  with 
the  ear.  Escape  of  pus  from  an  extradural  abscess  through  an 
opening  in  the  squamous  portion  or  through  the  mastoid  foramen 
would  be  preceded  by  the  usual  symptoms — viz.,  pain,  swelling, 
redness,  and  evidences  of  fluctuation. 

Symptoms  of  Lepto-meningitis. — In  this  form  of  meningitis, 
the  symptoms  vaiy  considerably  in  different  cases ;  they  may  be 
divided  into  two  stages,  but  these  are  not  always  distinct.  The 
first  symptoms  ai*e  indicative  of  cerebral  irritation,  and  are  fol- 
lowed sooner  or  later  by  those  of  depression.  The  onset  of  the 
cranial  lesion  is  generally  indicated  by  rigors,  followed  by  fever, 
and  headache ;  the  pain  being  most  acute  in  the  neighbourhood  of 
the  ear,  and  at  first  perhaps  remittent,  but  soon  becoming  con- 
tinuous and  extending  over  the  head.  The  pain  is  sometimes 
slight ;  but  in  most  cases,  it  is  very  severe,  causing  the  patient  to 
groan  and  cry  out  and  to  clasp  the  head  with  the  hands.     The 

•  Macewen,  loc.  cit„  p.  204.    The  power  of  comprehending  spoken  words  was 
completely  restored  three  weeks  after  the  pus  had  been  evacuated. 
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pain  is  soon  accompanied  by  general  liyperrestlieaia,  restlessness. 
«xcit«inent,  sleeplessnesa,  gicldiness,  intolerance  of  light  and  sound, 
nausea  and  vomiting.  Consciousness  becomes  gi-adually  impaired, 
and  finally  altogether  lost.  Spasmodic  contractions  of  the  muscles 
of  the  face  and  limbs  on  the  affected  side  are  soon  manifested, 
together  with  rigidity  of  the  neck  and  trismus.  Later  on,  therv 
may  be  signs  of  paralysis  of  muscles  supplied  by  the  facial,  glosso- 
pharyngeal, and  hypoglossal  nei-ves ;  in  oilier  cases,  there  is  hemi- 
plegia, or  only  a  single  limb  is  paralysed.  The  temperature  is 
persistently  high  and  steady,  especially  when  the  convexity  is 
attacked.  The  pupils  are  contracted :  the  pulse  very  frequent, 
but  becoming  slower  as  pressure  on  the  brain  increaees.  Optic 
neuritis  is  said  to  be  absent  in  uncomplicated  cases ;  the  disease 
rnns  its  course  before  this  condition  has  had  time  to  become 
developed.  It  is  more  often  noticed  in  connection  with  sinos 
phlebitis.  In  fatal  cases,  death  is  pi-eceded  by  unconscioasnMs, 
recurring  convulsions,  paralysis  of  the  bladder  and  rectum,  sod 
profound  coma. 

The  duration  of  the  symptoms  varies  considerably  in  different 
cases.  In  the  majority  of  cases,  death  occurs  in  less  than  a  week 
after  the  commencement  of  the  attack.  In  childifii,  the  course 
is  usually  more  rapid  ttian  in  adults.  There  is  ffreat  diversity 
in  the  symptoms;  some  of  those  above  descriltei:!  ai-e  not  iufr^ 
quently  absent,  and  it  is  thus  scarcely  possible  to  draw  an  accuratp 
general  picture  of  this  complaint.  A  decidedly  chronic  coarse  is 
sometimes  observed ;  several  weeks  or  months  may  elapse  heitn 
the  fatal  issue,  the  sjTtiptoms  now  and  then  becoming  less  niarlc«l 
or  altogether  disappearing. 

KQmer  states  that  the  locality  of  the  meningeal  afTBctun 
may,  with  moi-e  or  less  accuracy,  be  inferred  from  tlie  symptoma. 
When  the  cerebrum  alone  is  affected,  rigidity  of  the  neck  it 
altogether  absent.  With  disease  of  the  base  of  the  brain,  thtn 
is  often  paralysis  of  the  ocular  muscle!'  on  the  same  aide ;  and 
when  the  convexity  is  involved,  symptoms  of  iiTilation  and  of 
paralysis  on  the  opposite  side  are  likely  to  be  pre.aent.  Gxndf 
tion  within  the  fissure  of  Sylvius  on  the  left  i^ide  may  csuw 
motor  aphasia  and  agraphia.  Affections  of  the  cei'elxdlar  mnni- 
branes  are  usually  accompanied  by  markc*!  stifitit^ss  uf  the  neck: 
unilateral  facial  paralysis  and  deafness  are  somewhat  cotiiCDOn, 
and   result   from    pressni'e   of    the   exudation    ujkiii    tlie    uem» 
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implicated.  The  breathing  is  sometimes  affected,  the  frequency 
of  the  respirations  being  greatly  diminished.  Sugar  has  been 
found  in  the  urine  in  a  ease  in  which  there  was  exudation  in 
the  fourth  ventricle ;  and  symptoms  of  implication  of  the  spinal 
meninges  are  not  uncommon. 

Diagnosis. — Symptoms  such  as  those  above  described,  develop- 
ing either  suddenly  or  gradually  in  a  patient  suffering  from  acuta 
or  chronic  suppuration  in  the  tympanum  or  mastoid  portion^ 
generally  indicate  meningeal  complications.  It  must,  however,, 
be  borne  in  mind  that  grave  symptoms,  closely  resembling  those 
of  meningitis,  may  be  caused  by  obstacles  to  the  escape  of  se- 
cretion in  cases  of  middle-ear  suppuration.  Thus  rigors,  high 
fever,  vomiting,  delirium,  and  stupor,  occurring  in  cases  in  which 
the  pus  was  pent  up  within  the  tj'mpanum,  have  been  observed 
to  subside  after  incision  into  the  tjTupanic  membrane  (see 
page  413).  Meningitis  may  be  inferi*ed  to  exist  when  marked 
sensorial  disturbance  is  associated  with  clonic  and  tonic  spasms 
of  the  muscles  of  tJie  limbs  or  with  hemiplegia.  Symptoms  of 
meningeal  inflammation  are  sometimes  prominent  in  cases  of 
sinus  phlebitis  and  cerebral  abscess ;  and  it  may  be  very  difficult 
to  determine  which  of  these  conditions  is  actually  present.  All 
three  may  indeed  coexist.  When,  however,  in  a  case  of  otitis 
media,  grave  symptoms  become  rapidly  developed,  it  is  almost 
certain  that  the  meninges  alone  are  affected. 

Treatment. — When  symptoms  of  meningitis  manifest  them- 
selves in  a  case  of  middle-ear  disease,  the  part  should  be 
thoroughly  examined,  and  steps  taken  to  remove  any  existing 
obstniction  to  the  escape  of  purulent  matter.  It  may  be  that 
the  tympanic  membrane  is  tense  and  bulges  out  into  the  meatus, 
or  a  perforation  has  become  occluded;  an  incision  is  then  required. 
The  meatus  may  be  blocked  up  by  a  polypus;  this,  of  course, 
must  be  removed,  and  after  such  operations,  the  tympanum  must 
be  carefully  cleansed  and  disinfected.  If  there  be  evidences  of 
suppuration,  or  of  old  deposits  in  the  mastoid  cells,  or  of  caries 
or  necrosis,  the  mastoid  process  and  the  attic  of  the  tympanum 
must  be  opened,  so  as  thoroughly  to  expose  the  diseased  parts. 
In  taking  any  further  steps,  the  surgeon  will  be  guided  by  the 
conditions  thus  revealed.  If  there  be  signs  of  a  subdural  abscess, 
opening  the  skull — to  be  described  under  "  Cerebral  Abscess  " — 
will  constitute  the  proper  treatment. 
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Extensive  generalised  lepto-meningitis  may  be  regarded  as 
beyond  the  reach  of  ti^eatment ;  it  is  impossible  to  remove  all 
the  infective  purulent  material  from  the  meshes  of  the  pia  mater. 
Dr.  Macewen,*  however,  has  shown  that  recovery  is  possible 
when  purulent  lepto-meningitis  is  recognised  in  an  early  stage, 
and  an  operation  is  performed  without  any  delay.  He  quotes 
five  cases  in  which  the  roof  of  the  tympanum  was  found  erodeil, 
the  dura  mater  inflamed,  softened,  and  bathed  in  pus.  **  After 
free  incision  of  the  inflamed  membranes,  purulent  intradural 
exudation  escaped,  generally  in  drops,  and  continued  to  ooze  for 
some  time  thereafter."  In  another  case,  the  base  of  the  cei*e- 
bellar  fossa  was  involved,  the  patient  exhibiting  signs  of  cerebro- 
spinal meningitis.  All  six  cases  recovered.  It  may  be  i-egarded 
As  certain  that  the  infective  process  was  confined  to  a  limited 
area,  which  could  be  reached  by  operation.  As  a  matter  of 
course,  if  the  symptoms  point  to  extensive  implication  of  the 
spinal  membranes,  operative  interference  is  entirely  out  of  the 
question. 

(2)  Cerebral  Abscess. — Chronic  middle-ear  suppumtion  is 
one  of  the  most  frequent  causes  of  cerebral  abscess,  which  is  apt 
to  become  developed  in  a  very  insidious  manner.  In  173  cases 
of  cerebral  abscess,  noted  by  Sir  W.  Gowers,  102  were  of  otitic 
origin.  The  course  of  events  is  generally  as  follows : — The  patient 
has  had  a  discharge  from  the  ear  for  a  considerable  time,  i.e.,  for 
months  or  even  for  years.  The  discharge  is  usually  more  or  less 
offensive,  though  it  may  be  odourless ;  the  patient's  hearing  is 
impaired  on  that  side,  and  there  are  occasional  attacks  of  pain. 
In  a  large  proportion  of  the  cases  the  ear-affection  dates  from 
childhood,  and  has  commenced  after  scarlatina,  measles,  or  other 
infectious  complaint.  The  setting-in  of  acute  symptoms  may 
follow  exposure  to  cold,  injury  to  the  head,  or  the  development 
of  some  inflammatory  condition  in  the  throat,  the  application  of 
caustics  to  the  latter  part,  or  operations  on  the  ear;  but,  in  some 
cases,  no  such  immediate  cause  is  discoverable. 

The  first  symptom  to  attract  notice  is  usually  severe  pain  in 
the  ear  and  adjoining  parts ;  this  generally  occurs  in  paroxysms, 
and  is  apt  to  be  very  intense,  but  not  of  so  sharp  a  character  as 
in  meningitis.  Rigors,  nausea,  and  vomiting  are  more  or  less 
frequent  accompaniments  of  the  pain,  which  is  increased  bj^  the 

*  Loc.  dt.  p.  829. 
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slightest  pressure  and  by  percussion.  In  some  cases,  there  is  pain 
or  aching  in  the  back  and  limbs ;  in  others,  diaiThoea.  Pain  in 
the  stomach  and  swelling  of  the  abdomen  are  sometimes  noticed. 
Giddiness  is  experienced  if  the  patient  attempts  to  walk,  and 
delirium  may  be  an  early  symptom.  When  the  abscess  is  seated 
in  the  cerebellum,  the  pain  extends  from  the  side  to  the  back  of 
tlie  head.  Aphasia  is  sometimes  present,  indicating  the  third  left 
frontal  convolution  as  the  seat  of  disease.  In  the  early  stage,  the 
pupils  are  generally  contracted,  and  there  is  intolerance  of  light; 
the  skin  is  often  hot,  the  pulse  quick,  and  the  tongue  drj^  and 
parched;  subsequently,  the  patient  becomes  heavy  and  drowsy, 
and  the  symptoms  generally  may  closely  resemble  those  of  con- 
tinued fever.  In  other  cases,  attacks  resembling  coma  supervene 
and  pass  off;  on  the  other  hand,  there  maybe  no  loss  of  conscious- 
ness, but  only  some  impairment  of  sensation.  In  some  patients, 
it  is  noticed  that  all  cerebral  functions  are  very  slowly  performed. 
Convulsive  attacks  sometimes  occur,  and  are  accompanied  by 
paralysis  of  various  parts.  When  the  face  is  thus  affected,  the 
loss  of  power  is  usually  on  the  same  side  as  the  aural  disease. 
Paralysis  of  the  third  nerve  on  the  same  side  occurs  in  some 
cases  of  abscess  in  the  temporo-sphenoidal  lobe.  When  the  acute 
symptoms  have  set  in,  and  while  they  last,  the  discharge  from 
the  ear  often  lessens,  and  sometimes  ceases  altogether.  The  odour 
of  the  discharge  is  not  of  prognostic  value ;  the  symptoms  of 
cerebral  mischief  mav  set  in  in  cases  characterised  by  non-fcetid 
discharges.  The  hearing-power  may  remain  unaltered,  but  if  the 
abscess  involve  the  auditory  nerve,  complete  deafness  will  result. 
In  some  cases  of  cerebral  abscess  there  are  no  prominent 
symptoms  till  a  few  days  before  death,  when  paralysis  or  con- 
vulsions supervene ;  in  others,  the  disease  remains  latent  until 
the  pus  finds  its  way  into  the  lateral  ventncle,  or  on  to  the  surface 
of  the  brain,  when  symptoms  immediately  set  in.  Evidences  of 
optic  neuritis  are  frequently  noticed  in  cases  of  cerebral  abscess, 
especially  in  the  later  stages.  Accoitling  to  Dr.  Schubert,*  this 
complication  may  present  itself  in  one  of  two  fonns.  In  the  fii*st, 
which  is  most  often  found  in  cerebral  abscess,  there  is  simple 
neuritis,  with  capillary  hypeitemia  of  the  sheath  of  the  optic 
nerve  and  slight  obscuration  of  the  margin  of  the  papilla. 
This  is  also  somewhat  frequent  in  otitis,  without  intracranial 
*  Journal  of  laryngology^  Rhiiiology^  and  Otology ^  April,  1895,  p.  311. 
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complications.  The  second  form  is  described  as  choked  disk, 
with  considerable  prominence  of  the  papilla.  This  veiy  often 
occurs  in  cases  of  cerebral  tumour,  but  is  exceptional  in  abscess. 

The  temperatui'e  during  tlie  initial  stage  of  cerebral  abscess  is 
slightly  above  the  normal.  This  stage,  however,  is  often  over- 
looked. Later  on,  when  sensation  has  become  lessened,  the 
temperature  is  generally  s^ibiiormal,  viz.,  from  1  to  2  degrees 
below  the  "normal."  It  is  verv  seldom  raised,  unless  some 
complication  (sinus  thrombosis,  pyaemia,  meningitis)  co-exist. 
After  the  contents  of  an  abscess  have  been  removed  by  opera- 
tion, the  temperature  rises  quickly  to  over  100°  and  then  gradu- 
ally falls  to  the  normal.  But  should  the  abscess  bm'st  into  the 
ventricles,  or  upon  the  suface  of  the  brain,  the  temperature 
increases  rapidly  from  subnormal,  at  the  rate  of  at  least  a  degree 
per  hour,  to  104^  or  105°  (Macewen).  In  abscess  of  the  cere- 
bellum (which  is  liable  to  be  complicated  by  phlebitis  of  the 
lateral  sinus  and  by  meningitis),  a  subnormal  temperature  is 
rarely  obsen^ed. 

The  pulse  in  uncomplicated  cases  is  infrequent  and  full, 
sinking  perhaps  to  forty  or  even  thirty  per  minute.  Exceptions 
to  this  rule  occur  in  cases  in  which  the  intracranial  pressure  is 
but  slightly  increased.  In  the  final  stage,  in  fatal  cases,  the 
pulse  becomes  very  frequent.  The  fi'equency  of  the  respirations 
is  likewise  diminished,  this  s^inptom  being  decidedly  marked 
in  cerebellar  abscess. 

Seat  of  Abscess. — Tlie  abscess  may  form  in  any  part  of  the 
brain ;  the  white  substance  is  more  commonly  afiected  than  the 
grey,  and  the  temporal  lobes  are  the  most  frequent  seat  of  the 
disease.  Next  in  frequency  comes  the  cerebellum ;  abscess  is 
very  rarely  found  in  the  pons  Varolii  and  in  the  peduncle  of  the 
cerebellum.  Abscess  in  the  occipital  lobe  is  still  more  uncommon : 
one  such  case*  has  lately  been  recorded.  The  locality  of  the 
abscess  depends  upon  the  place  at  which  the  osseous  disease 
afiects  the  cavity  of  the  cranium  or  the  pus  gains  access  to 
the  latter.  In  the  middle  cerebral  fossa,  the  roof  of  the  tym- 
panum and  of  the  mastoid  cells  is  the  spot  usually  invaded. 
In  the  posterior  fossa,  the  sigmoid  groove  of  the  lateral  sinus 
and  the  posterior  wall  of  the  antrum  are  especially  liable 
to    be   affected    with    caries    and    its    consequences.      In    these 

*  Archivti  of  Otology ^  vol.  xxvi.  p.  297. 
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latter  cases,  the  seat  of  the  abscess  is  likely  to  be  in  the 
cerebellum.  In  rare  cases,*  cranial  infection  results  from  ex- 
tension through  the  labyrinthine  cavities  and  the  internal 
auditory  meatus.  In  one  hundred  and  nineteen  cases,  noted  by 
KSmer,  there  were  seventy-nine  instances  of  cerebral  and  forty 
of  cerebellar  abscess.  Barr  gives  results  of  a  compilation  of 
seventy-five  cases ;  in  fifty-five,  the  abscess  was  in  the  cerebrum, 
in  the  temporo-sphenoidal  lobe  just  above  the  roof  of  the  middle 
ear ;  in  thirteen,  in  the  cerebellum ;  in  four,  in  the  cerebrum  and 
cerebellum ;  in  two,  in  the  pons  Varolii ;  in  one,  in  the  crus 
cerebri.  In  all,  the  abscess  was  on  the  same  side  as  the  aural 
disease.  In  Lebert's  cases,  eighty  in  number,  one-fourth  of  which 
were  due  to  middle-ear  suppuration  and  caries  of  the  temporal 
bone,  there  were  fifty-three  men,  twenty-four  women,  and  three 
children.  In  one-seventh  of  the  cases  the  disease  occurred  before 
puberty;  the  majority  of  the  remaining  patients  were  between 
sixteen  and  thirty.  This  difierence  is  probably  due  to  the  greater 
development  of  the  mastoid  cells  after  puberty.  Men  are  more 
frequently  affected  than  women ;  and  some  authorities  state  that 
the  right  side  of  the  brain  is  more  often  attacked  than  the  left. 
There  is,  however,  no  great  difference  in  this  respect ;  both  ears 
are  equally  liable  to  be  affected  with  otitis  media. 

As  a  general  rule,  in  the  cases  under  consideration,  the  abscess 
is  solitary.  If  several  were  originally  formed,  they  soon  coalesce. 
According  to  Koi*ner,  statements  as  to  multiplicity  of  abscesses 
are  often  incorrect.  Such  formations  occurred  in  fifteen  out  of 
one  hundi-ed  instances.  In  nearly  all  cases,  otitic  cerebral 
abscesses  are  close  to  the  diseased  ear  or  bone  upon  which  the)' 
depend ;  but  occasionally  the  abscess-cavity  is  sepai'ated  from  the 
diseased  bone  by  a  layer  of  healthy  brain-substance.  In  such 
cases,  the  inflammator}-  process  must  have  extended  along  the 
connective  tissue  and  vessels,  without  implicating  the  more  super- 
ficial parts  of  the  brain.  Hence,  in  a  fatal  case  of  middle-ear 
suppuration,  whenever  an  abscess  is  found  at  some  distance  from 
the  temporal  bone,  it  must  not  be  assumed  to  be  of  independent 
origin :  a  closer  examination  may  reveal  signs  of  a  connection 
between  the  abscess  and  the  bone.  It  must  also  be  remembered 
that   even    when    the  former   is  obviously  dependent   upon   the 

•  Two  cases  of  this  kind  are  recorded  by  Barr,  Archivet  of  Otology ^  vol.  xxvi. 
pp.  237,  241. 
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disease  in  the  ear,  there  may  be  no  caries  of  the  bone,  and  the 
membranes  may  appear  to  be  liealthy.  When  the  abscess  is 
situated  at  some  distance  from  the  diseased  bone,  and  is  separated 
therefrom  by  healthy  brain-tissue,  it  may  be  assumed  that  micro- 
organisms have  passed  into  the  circulation,  or  into  the  connective 
tissue  accompanying  the  vessels.  In  one  case  of  middle-ear 
inflammation,  swarms  of  bacteria  were  found  in  the  temporal 
bone,  both  surrounding  the  vessels  and  in  the  diploetic  spaces  and 
in  the  sheath  of  the  facial  nerve.  The  labyrinth  was  disorganised, 
whereas  its  walls  were  intact,  the  mischief  having  extended  by 
way  of  the  sheaths  of  the  vessels.  The  cerebellum  was  the  seat 
of  an  abscess  containing  hosts  of  bacteria  and  micrococci.  KSrner 
asserts  that  cerebral  abscesses,  at  a  distance  from  the  surface,  are 
not  due  to  aural  disease.  They  may  be  caused  (1)  by  pyaamia, 
the  result  of  sinus  phlebitis ;  (2)  metastasis,  from  pulmonary 
abscess  or  purulent  bronchitis  ;  or  (3)  by  tuberculosis  of  the 
cranial  bones. 

The  Stages  of  the  Morbid  Processes  can  sometimes  be  traced 
on  post-mortem  examination.  The  tympanic  cavity  is  filled  wnth 
pus  and  debris ;  its  mucous  membrane  is  destroyed,  and  its  walls 
are  carious  or  necrotic.  The  dura  mater  above  the  roof  of  the 
tympanum  may  be  separated  from  the  bone  by  pus,  or  may  be 
softened  and  sloughing,  and  the  middle  lobe  of  the  cerebrum  is 
found  to  contain  an  abscess  which  comes  close  to  the  under 
surface.  In  other  cases,  the  inner  wall  of  the  mastoid  cells,  or 
the  posterior  surface  of  the  petrous  portion,  is  carious,  and  the 
abscess  is  found  in  that  half  of  the  cerebellum. 

The  Appearance  of  the  Abscess  varies  according  to  its  dura- 
tion. If  recently  formed,  the  cavity  is  generally  ill-defined  and 
surrounded  by  softened  cerebral  substance,  without  any  appear- 
ance of  a  lining  membrane.  On  the  other  hand,  abscesses  which 
have  been  formed  some  time  are  generally  circumscribed  by  a 
thick  vascular  capsule,  formed  of  fibro-cellular  elements.  The 
presence  of  a  capsule  does  not,  however,  indicate  that  tlie 
abscess  has  ceased  to  enlarge.  The  pus  is  commonly  greenish, 
viscid,  and  acid  in  reaction,  and  sometimes  horribly  foetid ;  in 
old-standing  cases  it  is  mucoid,  green,  and  alkaline,  and  on 
micfroscopical  examination  the  pus-corpuscles  are  found  to  be 
very  few  in  number,  having  been  converted  into  fatty  and 
granular  debris.     The  abscess  becomes  encysted  about  six  weeks 
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after  its  formation ;  when  solitary,  it  may  become  as  large  as  a 
hen's  egg,  or  even  larger.  In  the  cerebellum,  the  abscess  may 
reach  the  size  of  a  walnut  before  causing  death.  In  cerebml 
abscesses,  the  pus  tends  to  make  its  way  towards  the  surface  or 
towards  a  lateral  ventricle.  When  the  abscess  communicates 
directly  with  diseased  bone,  and  local  adhesions  have  been 
formed,  its  contents  may  pass  into  the  tympanum,  and  escape 
into  the  meatus :  such  cases  have  been  described  as  **  cerebral 
otoiThoea." 

The  existence  of  an  abscess  of  moderate  or  large  size  in  the 
substance  of  the  brain  often  causes  general  enlargement  of  the 
part,  with  flattening  of  the  surface  of  the  convolutions  and 
obliteration  of  the  sulci.  In  rare  cases,  the  pressure  causes 
absorption  of  the  bone,  as  sometimes  occurs  in  cerebral  tumoui*s. 

Other  parts  besides  the  brain  ai^e  apt  to  be  involved  in  cases 
of  caries  of  the  temporal  bone.  Thus  when  the  mastoid  cells  are 
diseased,  the  lateral  sinus  is  often  the  seat  of  thrombosis,  and  its 
external  surface  is  coated  with  pus  and  lymph.  The  process  may 
extend  along  the  internal  jugular  vein,  and  cause  suppurative 
pleuritis  and  puhnonary  abscess. 

In  cases  of  cerebral  abscess,  the  fatal  issue  most  commonly 
takes  place  before  the  end  of  the  first  month ;  but  life  is  some- 
times prolonged  for  six  and  even  eight  months.  During  this 
penod  such  symptoms  as  headache,  vomiting,  and  a  dull  mental 
condition  are  more  or  less  prominent.  In  rare  instances,  the 
abscess  becomes  encapsulated,  and  a  so-called  **  latent  period  *' 
ensues,  and  lasts  for  a  year  or  more.  Death  may  occur  in  one 
of  several  ways:  (1)  from  pi'essure  and  cedema,  especially  in  cere- 
bellar abscess ;  (2)  as  a  result  of  bursting  of  the  abscess  into  a 
lateral  ventricle,  or  on  the  surface  of  the  brain ;  (3)  as  a  result 
of  other  co-existing  cerebral  lesions,  e,g,,  sinus  phlebitis  and 
meningitis.  It  is  usually  ushered  in  by  delirium  followed  by 
stupor  and  coma,  or  severe  epileptifonn  convulsions. 

The  DiagnoBiB  of  cerebral  abscess  is  by  no  means  easy ;  but  a 
careful  consideration  of  the  history  of  any  given  case  will  aid  in 
the  interpretation  of  the  symptoms.  When  rigors,  headache, 
vomiting,  etc.,  supervene  in  a  patient  who  has  for  some  time 
suffered  from  otorrhoea,  the  decision  will  rest  between  abscess  and 
meningitis,  and  possibly  a  cerebral  tumour.  In  abscess,  the  head- 
ache is  more  continuously  felt ;  it  comes  on  suddenly  and  remains 
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very  severe ;  in  tumour  there  are  more  frequent  intermissiooi 
and  the  pain  follows  the  coui-se  of  certain  nerves.  Moreover,  th 
patient  at  times  appears  to  be  free  iVoui  symptoms ;  whereas  i 
abscesB,  alter  their  first  appearance,  evidences  of  cerebral  di&ordi 
are  never  wanting.  It  must  be  i-emenibered  that  niiddle-ei 
euppm-atiou  may  be  complicated  by  a  cerebral  tumour ;  in  sue 
a  case  the  symptoms  are  very  likely  to  be  misinterpreted. 

The  diagnosis  between  cerebral  abscess  and  Tncnvni/itit  may  I 
(juite  impossible  ;  the    two  conditions  not    infrequently   co-exu 
and  such  syniptoms  as  headache,  fever,  delirium,  convnlsiona.  an 
stupor  are  common   to    both.     Meningitis    is   indicated    by   very 
marked  initial  symptoms  of  fever  and  cerebral  excitement,  and  by 
cutaneous  hj-penesthesia  affecting  both  sides  of  the  body:  cerebij 
abscess  may  be  expected  when  the    initial    symptoms  affect 
side   only,   when   tlie    convulsions    and    paralysis    are   like" 
unilateral,    and    when   the    patient    appears    to   l>e  stupid 
lethargic,  and  if  able    to   answer   questions,  replies  very  sloi 
and  deliberately. 

It  must  not  be  forgotten  that  the  symptoms  of  iiiti'acranial 
complications  of  ear-disease  sometimes  resemble  those  of  continued 
fever.  The  late  Dr.  Murchison  •  stated  tliat  not  a  year  passed 
but  that  several  laaes  of  abst^ess  of  the  brain  were  sent  to  the 
fever  hospital  as  examples  of  fever.  In  many  of  the«e  cases, 
there  had  been  discharge  from  the  meatus  for  many  years ;  bat 
the  general  health  remained  good,  until  head-symptoms  suddei 
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Witli  regard  to  the  locality  of  the  abscess,  tliis,  in  youn) 
children,  is  usually  the  temporal  lobe.  In  all  cases,  tlie  sam(> 
jmrtion  is  likely  to  be  affected,  if  the  original  disease  be  limited 
to  the  tj-nipanic  cavity  or  has  extended  to  its  roof  or  to  that 
of  the  antrum.  On  the  other  hand,  if  the  sigmoid  fossa  of  the 
lateral  sinus  be  involved,  the  abscess  will  probably  be  found  in 
the  cerebellnm.  Suppuration  in  the  labyrinth  leads  to  a  aimi 
result.  Tenderness  ou  percussion  over  any  particular  spot 
indicate  tbe  position  of  the  abscess  ;  but  pain  occurring  a{ 
taneoiisly  is  not  of  the  same  value  as  a  localising  sympi 
Ocnlo-motor  jiai-alysis  indicates  disease  in  the  temporal  h 
rigidity  of  the  neck  is  a  symptom  of  cerebellar  abscess. 

Treatment.^Iniracraiiial  abscess  nearly  always  ends  in 
•   'JVan:  Patk.  Svc..\Sr,S,  vol.  xviU,  p.  B. 
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unless  the  pus  escape  through  the  mastoid  portion  or  the  external 
meatus,  or  is  removed  by  an  operation.  When  the  symptoms  of 
abscess  become  developed,  trephining  the  skull  affords  tlie  only 
prospect  of  relief.  The  operation  is  of  course  a  formidable  one  on 
account  of  the  risks  which  it  involves,  such  as,  irreparable  injury 
to  the  brain,  septic  inflammation  of  the  meninges,  and  haemor- 
rhage  from  injury  of  a  vessel.  The  diagnosis  must  be  established 
as  clearly  as  possible,  and  it  must  be  remembered  that  the 
symptoms  may  indicate,  with  more  or  less  probability,  not  only 
abscess,  but  meningitis  (limited  or  diffused)  and  thrombosis. 

In  order  to  explore  the  temporo-sphenoidal  lobe  of  the  brain, 
the  trephine  is  applied  at  the  termination  of  a  line  drawn  upwards 
for  three-quarters  of  an  inch  through  the  posterior  margin  of  the 
meatus  at  right  angles  to  the  base-line  (see  D,  Fig.  123).  Having 
exposed  the  dura  mater,  the  membrane  should  be  carefully 
examined,  and  then  incised  across  the  opening  in  the  lx)ne. 
If  there  be  a  subdural  abscess,  the  pus  is  generally  found  along 
the  squamoso-petrosal  suture,  and  will  thus  be  reached.  If  no 
pus  be  found  under  the  dura  mater,  an  exploratory  needle,  the 
size  of  a  No.  4  catheter,  is  then  passed  inwards,  fonvards,  and 
downwards,  when  pus  will  escape  if  the  abscess  be  in  the 
supposed  position.  After  the  pus  has  ceased  to  flow,  a  rubber 
drainage  tube  should  be  inserted,  and  the  wound  washed  with 
carbolic  lotion  (1  :  20),  and  subsequently  dusted  over  with  finely 
powdered  iodoform ;  it  is  then  to  be  covered  with  sublimate  or 
iodoform  gauze. 

Before  opening  the  parietal  bone,  as  above  described,  the 
foramen  for  the  mastoid  vein  should  be  exposed  and  carefully 
examined.  If  pus  escape,  mischief  may  be  inferred  to  exist  in 
the  cerebellum,  and  another  spot  must  be  selected  for  opening  the 
cranium,  viz.,  in  the  occipital  bone,  an  inch  and  a  half  behind  the 
centre  of  the  external  auditoiy  meatus,  and  a  quarter  of  an  inch 
below  the  base-line  (see  E,  Fig.  123).  A  hoi-se-shoe  incision  is 
made  through  the  skin,  with  its  ends  above  tlie  level  of  the 
external  occipital  tuberosity,  and  its  curve  slightly  below  the 
level  of  a  line  joining  the  apices  of  the  mastoid  processes.  After 
reflecting  the  skin,  the  muscles  are  to  be  divided  by  an  incision 
parallel  to  the  superior  curved  line  of  the  bone.  The  inferior 
curved  line  is  a  good  guide  for  the  opening;  the  trephine 
should  just  encroach  upon  it.     After  the  circle  of  bone  has  been 
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removed,  the  dura  mater  is  opened  as  before,  and  the  cerebellum 
examined.  Sliould  no  pus  escape,  an  exploratory  needle  is  passed 
inwards  in  various  directions  for  half  an  inch,  or  rather  more, 
in  the  hope  of  finding  the  abscess.  Should  the  search  prove 
successful,  the  wound  is  to  be  treated  as  described  in  the  previous 
paragi*aph. 

The  operation  devised  by  Mr.  H.  I*.  Dean*  for  dealing  with 
the  intracranial  complications  of  chronic  otitis  media  is  well 
adapted  for  overcoming  the  difficulties  likely  to  be  experienced 
in  these  cases.  He  iK)int«  out  that  it  is  often  impossible  to 
decide  from  the  symptoms  whether  the  abscess  is  situated  in 
the  temporo-sphenoidal  lobe  or  in  the  cerebellum.  If  either 
has  been  explored  unsuccessfully,  the  surgeon  may  be  deterred 
from  performing  a  second  operation.  In  Mr.  Dean's  plan  the 
surgeon  can,  with  one  skin-flap  and  one  o]>ening  in  the  skull, 
explore  both  the  temporo-sphenoidal  lobe  and  the  cerebellum. 

Tlie  method  of  operating  is  as  follows:  '*The  bone  should 
be  perforated  by  a  trephine  or  other  suitable  instrument,  at  a 
8i)ot  an  inch  and  a  quarter  behind  and  a  quarter  of  an  inch 
above  the  centime  of  the  external  auditoiy  meatus  (see  Fig.  124). 
By  this  procedure,  a  part  of  the  lateral  sinus,  and  the  dura  mater 
just  above  it,  are  exposed.  After  slightly  enlarging  the  hole 
upwards  with  a  pair  of  sharp-cutting  gouge  forceps,  the  dura 
mater  can  be  incised,  and  an  exploration  of  the  temporo-sphe- 
noidal lobe  satisfactorily  carried  out.  If  the  pus  be  not  found, 
the  opening  can  be  enlarged  to  a  slight  extent  downwards  and 
backwards,  exposing  the  whole  diameter  of  the  lateral  sinus 
and  the  dura  mater  for  a  small  extent  below  it.  By  incising 
the  dura  mater  at  this  spot,  the  cerebellum  can  be  easily  ex- 
posed within  a  few  minutes  of  exploring  the  temporo-sphenoidal 
lobe.  Only  a  small  area  of  bone  need  be  removed  in  order  to 
expose  the  temporo-sphenoidal  lobe,  cerebellum,  and  lateral  sinius. 
The  operation  need  not,  at  the  outside,  last  more  than  thirty 
minutes. 

"It  is  well  known  that  in  some  cases  it  is  impossible  to 
diagnose  cerebral  abscess  from  meningitis.  In  both  cases  the 
most  evident  symptoms  are  due  to  cerebral  compression,  and 
it  may  be  impossible  to  say  whether  the  inflammatory  exudation 
is  localised  or  diffiised.      If,  after  exposing  the  brain,  evidence 

*  Treves*  System  of  Surgery^  vol.  ii.  p.  203. 
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of  meningitis  is  present,  and  no  pus  can  be  found,  tlie  lateral 
ventricle  should  be  tapped  by  iuaerting  a  trocliar  inwait]s  and 
slightly  upwards,  just  above  the  lateral  sinus.  It  is  evident 
that  the  only  satisfactory  way  of  relieving  the  pressure  caused 
by  tlie  inflammatory  effusion  of  meningitis  is  to  drain  the 
lateral  ventricle.     The  patient  is  dying  from  the  effects  of  cere- 


Fici.  124. 
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bral  compression,  and  by  relieving  this  pressure  the  only  rhano^ 

of  i-ecovery  is  given The  ayinptoms  caused  by  throniboeis 

of  the  lateml  einus  may  be  vague,  anri  easily  miatakeii  for  ihose 
caused  by  abscess  or  meningitis.  The  latter  condition  may  be 
present  with  the  lateral  sinue-phlebitis.  Uy  thin  operation  the 
lateral  sinus  may  be  eacily  examined." 

(3)  Phlebitis  and  ThrombosiB  of  the  Sigmoid  Siniu 

and  Jugular  Vein,^Tlit'  flufn'   of   the    tymii-uuini    forms    the 
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roof  of  the  jugular  fossa,  and  through  tliis  layer  of  bone,  often 
very  thin,  infection  may  extend  from  the  cavity  to  the 
commencement  of  the  internal  jugular  vein,  the  process  being 
facilitated  by  the  apertures  which  not  infrequently  exist  in  the 
bony  septum.  The  result  of  such  extension  may  be  either  in- 
flammation of  the  vein,  and  thrombosis,  or  destruction  of  its" 
coats  and  fatal  haemorrhage. 

The  sigmoid  sinus  is  liable  to  be  similarly  affected  as  a  result 
of  extension  of  inflammation  from  the  tympanum  to  the  mastoid 
antrum  and  cells.  The  follo^\ang  is  the  usual  course  of  events : 
chronic  suppuration  in  the  tympanum  is  accompanied  with  caries 
of  the  thin  layer  of  bone  separating  the  sinus  from  the  antrum 
and  middle  ear.  In  the  next  stage,  there  is  inflammation  of 
the  wall  of  the  sinus,  which  becomes  thickened  and  covered  with 
granulations;  these  protrude  into  the  openings  in  the  diseased 
bone.  The  resulting  infective  thrombosis  is  attributable  to  patho- 
genic organisms.  Septic  infection  of  the  sigmoid  sinus  is  often 
preceded  by  and  associated  with  an  extradural  abscess.  Less 
frequently  the  superior  petrosal  sinus  becomes  inflamed  and 
contains  thrombi,  as  a  result  of  disease  of  the  petrous  portion. 

In  a  small  proportion  of  cases,  the  sinus  is  not  infected  by 
contact  with  diseased  bone,  or  by  an  extradural  abscess,  but  by 
thrombosis  resulting  from  infectious  thrombi  projecting  into  the 
sinus  from  small  vessels  in  the  bone  (osteo-phlebitis) ;  in  other 
cases,  the  disease  of  the  bone  leads  to  phlebitis  of  the  mastoid 
vein,  and  this  may  extend  to  the  sinus.  More  rarely,  a  vein 
in  the  dura  mater  becomes  infected  bv  cont-act  with  necrosis 
or  caries  in  the  roof  of  the  tympanum,  and  extension  takes 
place.  There  is  yet  another  route,  viz.,  the  internal  auditory 
vein,  through  which  infectious  materials  may  pass  into  the 
inferior  petrosal  sinus  and  jugular  vein. 

The  j)rocesses  to  which  the  infectious  thrombosis  is  due  are 
seldom  confined  to  the  spot  wherein  they  originated.  The 
thrombus  generall}^  extends  forwaixls  with  the  blood-current 
and  also  in  the  opposit^^  direction.  In  the  cases  under  notice,, 
formation  usually  begins  in  the  sigmoid  sinus.  The  thrombus 
may  thence  extend  (1)  fonvards  for  some  distance  into  the  jugular 
vein,  and  even  into  the  vena  cava ;  (2)  backwards  into  the  lateral 
sinus,  even  as  far  as  the  torcular  Herophili,  and,  in  rare  cases, 
to  the  superior  longitudinal  sinus,  or  to  the  lateral  sinus  of  the 

o4 
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opposite  side;  (3)  to  one  or  other  of  the  petrosal  sinuses,  and 
thence  to  the  cavernous  sinus  and  ophthalmic  vein,  and  perhaps 
also  to  the  circular  sinus.  Extension  to  the  mastoid  and  to  the 
anterior  and  posterior  condyloid  veins  is  not  infrequent. 

The  wall  of  the  sigmoid  sinus  may  remain  for  a  long  time 
intact,  though  in  close  proximity  to  diseased  portions  of  bone. 
Cases  sometimes  occur  in  which  such  portions,  grooved  for  the 
sigmoid  and  other  sinuses,  have  become  detached,  but  without 
the  vessel  having  become  affected,*  although  the  symptoms  of 
the  osseous  lesion  had  existed  for  several  years. 

An  infective  thrombus  having  formed  in  the  sinus,  disintegra- 
tion and  softening  of  the  clot  soon  take  place.  The  fibrin  be- 
comes liquefied,  and  a  pulpy  or  creamy  substance  is  produced. 
To  this  is  added  more  or  less  pus,  derived  from  the  wall  of 
the  sinus,  which  likewise  becomes  softened  and  disintegrated. 
Portions  of  the  thrombus,  in  the  form  either  of  pulp  or  of 
distinct  fragments,  and  charged  with  infective  organisms,  are 
likely  to  pass  into  the  circulation,  through  the  internal  jugular 
vein  or  through  tributary  veins,  whose  current  has  been  reversed. 
In  this  manner,  the  adjacent  sinuses  and  the  system  generally 
may  become  infected.  Among  the  general  results,  the  most 
serious  is  the  infection  of  various  organs,  caused  by  the  dis- 
semination of  particles  of  the  thrombus  and  their  arrest  in 
minute  vessels,  especially  in  those  of  the  lungs.  Other  moi*e 
or  less  frequent  results  of  thrombosis  of  the  sigmoid  sinus  are: 
diffuse  suppurative  lepto-meningitis,  cerebral  and  cerebellar  abs- 
<?esse3,  and  suppuration  in  4:he  lymphatic  glands  along  the  in- 
ternal jugular  vein.  Haemorrhage  from  the  diseased  sinus  is 
rare,  inasmuch  as  the  vessel  is  generally  closed  by  the  thrombus. 

There  is  sometimes  a  history  of  a  fall  or  a  blow  upon  the 
ear.  Detachment  of  fragments  may  possibly  be  thus  caused; 
hut  thrombosis  is  not  necessarily  connected  with  any  particular 
injur}\  Cases  of  sinus  thrombosis  appear  to  constitute  alwut 
thirty-five  per  cent,  of  intracranial  affections  due  to  middle-ear 
disease.  Males  are  much  more  often  affected  than  females,  and 
the  majority  of  the  patients  are  between  ten  and  thirty  years  of 
age.  Statistics  also  show  that  sinus  thrombosis  is  more  common 
on  the  right  than  on  the  left  side  (292 :  229). 

*  Two  cases  of  diHease  of  tlie  bone  without  sinus  thromlK)8i8  are  recorded  by 
Arbuthnot  Lane.  Jiritifh  MedicalJoumal,  1890.  vol.  i.  p.  1801. 
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SymptomB. — Sinus  thrombosis  gives  rise  to  many  symptoms, 
both  local  and  general,  and  varying  greatly  in  form  and  degree  in 
different  patients.  Certain  of  the  symptoms  are  met  with  in  all 
cases;  while  others,  of  a  more  definite  character  and  connected 
with  special  parts,  enable  at  least  three  types  to  be  distinguished. 

Among  the  earliest  symptoms  are  rigors,  headache,  vomiting, 
and  elevation  of  temperature.  These  occur  in  other  forms  of 
intracranial  disease  and  in  fevers  generally.  Their  coexistence, 
however,  \^ath  local  symptoms  of  the  primary  disorder,  such  as 
discharge  from  the  ear  and  tenderness  over  the  mastoid  process, 
should  always  excite  suspicion.  Rigors  may  be  the  first  marked 
symptom ;  they  are  apt  to  recur  frequently  at  irregular  intervals, 
and  to  be  followed  by  profuse  perspiration.  Their  duration  varies 
from  a  few  minutes  to  an  hour  or  even  longer.  The  oscillations 
in  the  temperature  are  very  considerable  and  often  very  rapid. 
It  may  rise  in  a  few  hours  to  105°  or  even  106°,  and  then  fall 
rapidly  to  97°  or  even  lower  still.  These  oscillations  may  occur 
twice  or  even  three  times  in  twenty-four  hours.  Their  regular 
recurrence,  every  day,  every  other  day,  or  at  longer  intervals,  is 
not  unusual,  and  they  are  not  always  preceded  by  shivering. 
Headache  is  generally  a  prominent  and  an  early  symptom,  and 
one  which  causes  great  distress  to  the  patient.  It  is  sometimes 
confined  to  the  region  behind  tlie  ear ;  but  it  may  be  diffused  over 
the  side  of  the  head.  It  is  usually  increased  by  pressure  or 
percussion  over  the  mastoid  process.  Vomiting  is  generally 
frequent  and  severe  in  the  early  stages.  The  appetite  fails  ;  the 
tongue  becomes  dry  and  coated ;  the  breath  has  a  peculiarly 
offensive  odour ;  the  bowels  are  generally  relaxed ;  wasting  rapidly 
goes  on,  and  weakness  becomes  more  or  less  marked.  The  pulse 
is  quick  and  small. 

The  symptoms  just  described  correspond  in  the  main  with 
those  of  pyaemia.  Their  occurrence  in  a  case  of  middle-ear  disease 
makes  them  especially  significant.  Other  and  even  still  more 
important  symptoms,  pointing  to  involvement  of  other  parts  and 
of  the  system  generally,  may  appear  in  the  course  of  the  second 
week.  These,  as  Dr.  Macewen  suggests,  may  be  arranged  in  three 
groups,  viz.  (1)  pulmonary ;  (2)  abdominal ;  (3)  meningeal. 

The  pulmonary  symptoms  are  due  to  infarction.  Particles  of 
the  infective  thrombus  are  carried  through  the  internal  jugular  vein 
to  the  right  auricle  and  ventricle,  and  thence  to  the  lungs,  where 


580       COMPLICATIONS  OF  MIDDLE-EAR  SUPPURATION. 

their  progress  is  arrested.  Inasmuch  as  the  fragments  contain  an 
infective  poison,  they  excite  active  inflanniiation,  and  abscesses 
become  develo]")ed.  These  ai'e  often  very  numerous ;  they  are  most 
abundant  near  the  surface  of  the  lung,  whence  they  sometimes 
break  through  into  the  pleural  cavity,  and  cause  pleuritis  and 
empyema.  The  early  symptoms  may  be  very  indefinite  or  slight ; 
the  patient  j^erhajis  complains  of  cough  and  attacks  of  pain 
localised  in  various  parts  of  the  chest.  The  expectoration 
resembles  that  of  pneumonia;  but  it  soon  becomes  decidedly 
punilent  and  very  offensive.  The  physical  signs  are  those  of 
suppurative  lobular  pneumonia.  Diarrhoea  is  generally  super- 
added; and  in  fatal  cases,  death  is  due  to  toxaemia  and  exhaustion. 
The  odour  of  the  breath  and  of  the  stools  is  sometimes  so  offensive 
that  isolation  bt»comes  necessary.  Infarctions  and  abscesses  are 
sometimes  found  in  the  8j)leen  and  kidneys,  and  purulent  col- 
lections may  occur  in  the  joints. 

In  cases  belonging  to  the  abdominal  or  typhoid  group,  the 
symptoms  closely  resemble  those  of  enteric  fever.  There  is 
copious  diarrhcoa,  with  liquid  foetid  stools,  of  a  yellowish  colour. 
Loss  of  appetite,  vomiting,  a  dry  and  furred  tongue,  headache, 
pain  in  the  abdomen,  rapid  breathing  and  pulse,  languor,  prostra- 
tion, and  delirium  help  to  complete  the  resemblance.  But  the 
rose-red  spots  of  enteric  fever  are  absent,  and  the  irregular 
oscillations  of  temperature  are  characteristic  of  py83mia. 

When  the  meninges  are  simultaneously  involved,  the  sjrmptoms 
will  be  those  of  meningitis,  as  already  described  (see  page  562). 
Besides  headache,  vomiting,  and  fever,  the  patient  will  complain 
of  pains  in  the  limbs  and  restlessness.  Evidences  of  excitement, 
hypereesthesia,  and  delirium  soon  become  manifest,  and  may  be 
accompanied  with  tonic  and  clonic  spasms  of  the  muscles  of 
the  face  and  neck,  or  even  with  general  convulsions.  Sraiptoms 
of  spinal  lepto-meningitis,  such  as  girdle  pains  and  marked 
prostration,  have  also  lx?en  recorded. 

The  local  symptoms  xwry  in  kind  and  in  degrees  of  prominence. 
In  thrombosis  of  the  sigmoid  sinus,  the  mastoid  vein  is  sometimes 
noticed  to  be  over-distended ;  but  Dr.  ilacewen  points  out  that 
tliis  condition  of  the  vein  is  dependent  upon  the  extent  and  site  of 
the  thrombus.  If  the  upj^er  part  of  the  sinus  be  involved,  the 
orifice  of  tlie  mastoid  vein  will  be  included  in  the  thrombus,  and 
the  api>earance  of  the  vessel  externally  will  be  normal.     Qildema 
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of  the  soft  parts  covering  the  mastoid  process  is  regarded  as 
another  symptom.  This,  however,  is  by  no  means  always  pi'esent ; 
and  it  often  occui's  in  cases  of  inflammation  of  the  mastoid  process, 
without  any  afiection  of  the  sinus. 

The  most  important  external  evidence  of  thrombosis  of  the 
sigmoid  sinus  is  the  condition  of  certain  veins  connected  there- 
with, and  especially  of  the  internal  jugular.  When  this  latter 
is  occupied  by  a  thrombus,  a  cord-like  swelling  becomes  developed 
on  the  side  of  the  neck,  extending  downwards  from  the  articu- 
lation of  the  lower  jaw  along  the  inner  border  of  the  stemo- 
eleido-mastoid  muscle.  The  adjacent  parts  of  the  neck  are 
oedematous,  but  not  reddened,  and  the  swelling  is  very  painful 
on  pressure.  Implication  of  the  deep  veins  in  the  upper  part 
of  the  posterior  cervical  triangle  is  somewhat  frequent,  and  is 
likewise  evinced  by  cedema  and  tenderness  on  pressure.  The 
superficial  veins  of  the  neck  and  face,  and  especially  the  external 
jugular  vein,  are  sometimes  much  swollen;  whereas  the  internal 
jugular  vein,  below  the  thrombus,  may  be  quite  empty.  Extension 
to  the  facial  vein  is  marked  by  swelling  and  redness  of  the  cheeks 
and  eyelids ;  large  vesicles  are  sometimes  formed  on  these  parts. 
The  thrombus  may  also  extend  through  a  branch  of  the  facial 
vein  in  the  orbit  to  the  cavernous  sinus. 

The  swelling  in  the  jugular  fossa  may  encroach  upon  the 
glosso-pharyngeal,  the  vagus,  the  spinal  accessory  and  the  hypo- 
glossal nerve,  and  cause  symptoms  either  of  irritation  or  of 
paralysis.  The  most  common  symptoms  thus  caused  are  tonic 
or  clonic  spasms  either  of  the  sterno-cleido-mastoid  or  of  the 
trapezius,  supplied  by  the  spinal  accessory,  the  head  being  drawn 
either  forw^ards  or  backwards.  When  the  pneumogastric  nerve 
is  affected,  there  is  inability  to  swallow,  loss  of  voice,  cough, 
infrequent  pulse,  and  paralysis  of  the  muscles  of  the  laiynx. 

Thrombosis  of  the  cavernous  sinus  is  an  occasional  result  of 
purulent  otitis  media,  and  is  due  to  the  extension  of  a  similar 
process  from  the  sigmoid  sinus,  through  the  superior  and  inferior 
petrosal  sinuses.  The  prominent  symptoms  are :  exophthalmus, 
oedema  of  the  eyelids  and  conjunctiva,  increased  tension  of  the 
eyeball,  and  loss  of  vision  to  a  greater  or  less  extent.  Pressure 
by  the  thrombus  may  also  affect  adjacent  nerves,  causing  ptosis 
and  internal  strabismus.  Other  symptoms,  such  as  intolerance 
of  light,  supraorbital  neuralgia,  and  profuse  flow  of  tears,  would 
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point  to  implication  of  the  ophthalmic  division  of  the  fifth  nerve. 
At  the  outset,  the  symptoms  are  confined  to  one  side;  but  they 
may  subsequently  become  bilateral,  as  a  result  of  extension  of 
the  thrombus  through  the  circular  sinus.  The  implication  of 
the  second  eye  sometimes  coincides  with  an  improvement  in  the 
condition  of  the  other. 

The  symptoms,  as  above  described,  of  thrombosis  of  the  cere- 
bral sinuses,  resulting  from  ear-disease,  are  by  no  means  always 
present  in  a  uniform  manner  ;  several  may  be  absent  in  any  given 
case,  and  the  diagnosis  >vill  become  very  difiicult  or  even  impos- 
sible. The  course  of  the  symptoms  varies  greatly;  it  is  sometimes 
very  rapid,  death  taking  place  wdthin  a  few  days  from  collapse  or 
from  implication,  by  metastasis,  of  some  important  organs.  In 
other  cases,  the  S3rmptoms  run  a  chronic  course,  and  there  are 
several  remissions  or  intermissions,  death  at  last  taking  place 
from  p}'«mia  or  exliaustion.  Less  commonly,  the  fatal  result  is 
due  to  meningitis,  cerebral  abscess,  liaemorrhage  from  the  sinus, 
or  from  paralysis  of  the  pneumogastric  nerve.  Recover}-  from 
thrombosis  of  the  cerebral  sinuses  is  very  rare,  though  a  few 
recorded  cases  show  that  its  occurrence  is  not  impossible.  There 
is  some  evidence  to  the  effect  that  patients  presenting  tj'pical 
symptoms  may  recover  for  a  time,  but  only  to  succumb  to  the 
secondary  effects  after  intervals  varying  from  two  to  twelve 
months.* 

The  DiagnotiB  of  thi*ombosis  of  the  cerebral  sinuses,  conse- 
quent upon  ear-disease,  is  sometimes  diflScult,  and  sometimes 
clear.  Optic  neuritis  is  very  suggestive  of  its  existence.  In 
twenty-two  cases  recorded  by  Dr.  Pitt,  the  optic  disks  were  stated 
to  be  normal  only  in  one  instance ;  neuritis  is  far  less  common 
as  a  symptom  of  cerebral  abscess.  The  otoiThcea  in  cases  of 
thrombosis  has  generally  lasted  for  months  or  years ;  only  in 
rare  cases  has  the  affection  of  the  vein  or  sinuses  been  noticed 
to  supervene  a  few  weeks  after  the  api^earance  of  the  ear- 
symptoms,  and  in  very  acute  cases  life  has  lasted  only  a  week  or 
ten  days  after  the  development  of  the  vascular  lesions.  Remittent 
pyrexia,  rigors,  and  headache  are  the  most  constant  symptoms ; 
and  if  the  two  former  continue  after  the  mastoid  cells  are  opened 
and  the  tympanum  thoroughly  drained,  there  are  strong  reasons 

•  See  Dr.  Newton  Pitt's  Goalstonian  Lectures  on  "  Some  Cerebral  Lesions,** 
Brituh  Medical  Jaumaf,  March  22,  1890. 
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for  suspecting  thrombosis.  Extreme  and  rapid  oscillations  of  the 
temperature,  taken  in  connection  with  the  other  symptoms,  will 
tend  to  establish  the  diagnosis.*  Earache,  vomiting,  coma, 
delirium,  and  convulsions  are  more  or  less  frequently  present. 
In  the  majority  of  cases,  there  is  also  the  hard  cord  and  oedema 
in  the  neck,  and  sometimes  the  swelling  over  the  posterior  part 
of  the  mastoid  process.  Should  the  case  become  chronic,  the 
symptoms  will  more  and  more  resemble  those  of  typhoid  fever  or 
septicaemia.  There  will  be  considerable  emaciation,  with  a  very 
dry  tongue  and  frequent  pulse.  The  local  symptoms  will  remain 
as  described  in  a  former  paragraph ;  sometimes  abscesses  form 
along  the  course  of  the  internal  jugular  vein.  Acute  pulmonary 
mischief  is  seldom  absent :  in  three-fourths  of  the  cases,  death 
occurs  from  pulmonary  pyaemia.  It  must  be  remembered  that 
thrombosis  of  the  sigmoid  sinus  may  be  associated  with  cerebral 
abscess  and  meningitis.  In  such  cases,  the  diagnosis  might  be 
very  diflScult.  The  symptoms  of  the  thrombosis  are  generally 
the  most  prominent.  They  may  altogether  mask  those  of  the 
secondary  lesions. 

Treatment — As  soon  as  sinus-phlebitis  is  believed  to  exist,  an 
operation  should  be  performed  in  order  to  prevent  the  dissemina- 
tion of  infectious  materials.  Symptoms  of  pyaemia  and  metastases 
are  not  to  be  regarded  as  contra-indications ;  but  if  the  lungs  be 
seriously  afiected,  there  is  little  hope  of  saving  the  patient.  Still, 
considering  the  dangerous  nature  of  the  disease  and  its  almost 
certain  issue  if  left  to  itself,  the  operation  should  be  performed 
even  when  the  chances  of  success  are  very  small. 

As  already  mentioned  (see  page  575),  Mr.  Dean's  method  of 
operating  for  the  relief  of  cerebral  abscess  can  be  utilised  for  the 
exposure  of  the  lateral  sinus.  In  the  majority  of  cases,  however, 
the  mastoid  antrum  and  cells  contain  more  or  less  purulent  matter 
and  debris.  These  should  be  freely  opened  and  all  morbid  con- 
tents removed.  The  most  anterior  part  of  the  sinus,  as  it  lies 
in  the  sigmoid  groove,  is  most  often  affected ;  it  is  therefore  best 
to  expose  the  sinus  in  this  situation,  which  may  be  reached  by 
perforating  the  bone  at  a  spot  in  Reid's  base  line  one-half  to 
three-quarters  of  an  inch  behind  the  centre  of  the  external 
auditory  meatus  (Dean).  Any  granulation  tissue  or  infective 
material  covering  the  sinus  is  taken  away,  so  that  the  seat  of 

*  See  paper  by  Mr.  Ballaucc,  British  Medical  Journal,  April  5,  1890,  p.  783. 
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disease  is  completely  exposed.  If  there  be  any  doubt  as  to 
whether  the  sinus  is  thrombosed  or  not,  a  small  hydrocele  trochar 
should  be  inserted,  and  if  no  blood  escape,  the  existence  of  throm- 
bosis may  be  confidently  assumed. 

The  following  is  the  plan  recommended  by  Dr.  Macewen*  for 
exposing  the  sigmoid  sinus  after  opening  the  mastoid  antrum : — 
The  sinus  should  be  opened  from  its  anterior  aspect,  and  in  doing 
this,  the  operator  should  remove  the  bridge  of  bone  between  the 
two  parts;  it  often  contains  the  cliannels  through  which  patho- 
genic organisms  reach  the  sinus.  The  anterior  knee  of  the  sinus 
is  situated  from  one-eighth  to  one-quarter  of  an  inch  behind  the 
base  line  of  the  supra-meatal  triangle.  The  posterior  wall  of  the 
mastoid  antrum  being  exposed,  an  opening  is  made  in  the  bone 
behind  that  point  for  half-an-inch  horizontally,  which,  in  most 
cases,  will  open  the  greater  part  of  the  diameter  of  the  sinus,  after 
which  the  sigmoid  groove  may  be  opened  above  and  below  that 
spot  as  the  disease  indicates. 

In  opening  the  sigmoid  groove,  granulation  masses  often 
protrude  from  the  dura  mater,  and  pus  often  oozes  out  at  the  same 
time.  If  it  be  considered  advisable  to  open  the  sigmoid  sinus  and 
turn  out  its  disintegrating  contents,  then  quite  a  vertical  inch 
ought  to  be  first  exposed,  so  as  to  facilitate  the  subsequent 
measures.  Sometimes,  as  a  result  of  ulceration  of  the  wall  of  the 
sinus  next  the  bone,  the  contents  of  the  vessel  are  exposed  to 
view ;  they  should  then  be  gently  removed  or  washed  out.  Any 
space  between  the  groove  and  the  sinus  should  also  be  cleared  out 
and  rendered  aseptic.  From  granulations  protruding  from  the 
dura  mater,  there  may  be  a  fistulous  track,  communicating  with 
an  abscess  in  the  cerebellum.  Such  a  track  must  be  carefully 
examined  with  a  probe ;  and  if  it  lead  to  an  abscess,  the  latter 
must  be  dealt  with,  as  described  on  page  575. 

After  the  interior  of  the  sinus  has  been  cleansed,  and  I'endered 
ss  far  as  possible  aseptic,  a  mixture  of  iodoform  and  boric  acid 
(1  to  4)  is  thickly  powdered  over  its  interior.  Its  lumen  is  then 
obliterated  by  folding  inwards  its  walls,  which  were  previously 
split.  The  space  between  the  sinus  and  the  bone  is  filled  with 
the  same  powder,  and  the  external  portions  of  the  wound  are 
stuffed  with  iodoform  gauze,  so  as  to  permit  free  drainage  and 
healing  by  granulation  tissue.  By  thus  obliterating  the  sinus 
*  Pyogenic  In/eetire  Diteaut  of  the  Brain  and  Spinal  Cord,  p.  808. 
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for  about  an  inch  of  its  extent,  the  flow  of  blood  from  the  lateral 
and  superior  petrosal  sinuses  is  arrested,  and  efflux  from  the 
mastoid  vein  is  likewise  prevented. 

If,  on  removal  of  the  thrombosed  mass,  haemorrhage  should 
occur  on  the  distal  side  of  the  sinus,  the  measures  just  described 
will  suffice  to  arrest  it.  Haemorrhage  from  a  non-thrombosed  sinus 
is  best  dealt  with  by  detaching,  with  a  periosteal  elevator,  a 
portion  of  the  external  wall  from  its  osseous  groove,  and  indenting 
the  loosened  wall  into  the  lumen  of  the  vessel,  where  it  is  main- 
tained by  catgut,  or  the  iodoform  and  boric  acid  powder,  and 
supported  externally  by  gauze  stuffing. 

Admission  of  air  into  the  sinus  can  best  be  prevented  by  using 
a  small  sharp  spoon  rather  than  aseptic  fluids  for  removing  the 
thrombus  from  the  side  nearest  the  jugular  vein.  Dr.  Macewen 
advises  that  no  attempt  should  be  made  to  place  a  ligature  round 
the  sinus.  There  would  be  danger  of  penetrating  the  brain-tissue 
and  the  large  meningeal  veins. 

In  addition  to  the  measures  above  described  for  dealing  with  a 
thrombosed  sigmoid  sinus,  ligation  of  the  internal  jugular  vein  is 
sometimes  necessary.  In  some  cases,*  the  symptoms  indicate  that 
the  vein  is  especially  afiected,  while  the  sinus  may  be  compara- 
tively free  from  clot.  Under  such  circumstances,  any  operation 
confined  to  the  sinus  would  be  altogether  inadequate. 

In  Mr.  Sutton's  case,  there  was  no  swelling  or  tenderness 
over  the  mastoid ;  but  at  the  angle  of  the  jaw  there  was  a  large 
pyriform  inflammatory  swelling,  which  terminated  abruptly  at 
the  upper  border  of  the  thyroid  cartilage.  No  cord  could  be 
felt  below,  and  it  was  thought  that  this  part  of  the  vein  might 
possibly  be  free  from  septic  clot.  The  best  treatment  t  in  such 
a  case  is  to  expose  the  internal  jugular  vein  as  low  as  possible 
in  the  neck,  to  pass  a  double  tendon  ligature  round  it,  and  tie 
it  at  each  end  of  the  incision.  The  vein  is  then  divided  between 
the  two  ligatures,  and  the  upper  end  brought  out  at  the  upper 
angle  of  the  wound.  This  measure  cuts  ofi*  any  connection 
between  the  infecting  centre  and  the  general  circulation.  The 
next  step  is  to  expose  and  examine  the  sigmoid  sinus  as  already 

*  See  a  case  recorded  by  Mr.  H.  II.  Sutton,  BritUh  Medical  JowttuiI^  1892, 
voL  i.  p.  807. 

t  See  reports  of  cases  operated  upon  by  Mr.  Arbuthnol  Lane,  BritUh  Medical 
Journal,  voL  ii.  189S,  p.  561. 
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described.  When  this  has  been  done  and  the  sinus  opened, 
b'gature  is  to  be  removed  from  the  upper  end  of  the  divided 
jugular  vein,  through  wliich  n  current  of  antiseptic  fluid  is 
directed  from  the  opening  in  the  sinus.  If  necessarj-.  a  short 
interval  may  be  permitted  to  elapse  between  the  two  operatioDe. 
It  must  be  remembered,  however,  tliat  ligature  of  the  internal 
jugular  vein  does  not  entirely  prevent  the  danger  of  dissemina- 
tion, for  this  vein  is  not  the  only  channel  between  the  sigmoid 
siims  and  the  lungs.  The  posterior  and  anterior  condylar  veins 
and  the  occij)ital  sinus  are  large  enough  to  permit  the  ] 
of  minute  particles  to  the  lungs  by  the  numerous  venous  i 
entering  the  subclavian  vein  (Macewen). 

C4)  Fyfemia  due  to  Aural  Disease,  bat  not  depended 

upon  Sinus-Phlebitis.— Reference  must  be  uiafh-  to  thi? 
occasional  (.uiuiilii.atLuTi  of  eai--.liseaaes,  to  wliich  attention  has 
been  recently  drawn  by  Arbuthnot  Lane,  Ballance,  and  Korner* 
There  is  no  doubt  that  symptoms  of  pytemia  may  be  ussot-iatol 
with  aural  suppuration,  in  the  absence  of  thrombosis  of  a  cere- 
bral sinus,  and  as  the  result  of  osteo-phlebitis.  The  pviemic 
symptoms  are  apparently  caused  by  the  direct  abeorption  of 
infectious  substances  into  the  blood,  and  they  are  e.xpreseM) 
by  tlie  formation  of  numerous  embolic  foci  in  the  joints  and 
elsewhere. 

Aural  suppuration  per  ee  is  a  far  less  frequent  cause  of 
pyremia  than  sinus  thrombosis.  The  infectious  materials  pass 
fiom  the  tympanum,  or  from  the  adjacent  portions  of  the  tem- 
jioral  bone,  through  minute  veins  which  open  into  the  siuuaa 
and  into  the  veins  of  the  dura  mater.  The  original  <lisea*r. 
which  is  generally  of  an  acute  type,  may  take  the  form  "f 
suppuration  extending  from  the  tympanum  to  the  membranous 
lining  of  the  pneumatic  cells,  and  may  run  iU  course  without 
producing  any  serious  changes  in  tlie  bone.  It  may,  indeed, 
come  to  an  end  after  escape  of  pus  through  an  opening  io 
the  tympanic  membrane,  either  spontaneous  or  the  result  of  an 
incision.  In  most  cases,  however,  the  bone  becomes  implicated, 
but  without  giving  rise  to  any  marked  external  signs. 

Symptomt. — These  closely  resemble  those  of  i>yiemia  due  to 

sinu:^-phlebitis.      Higors  are   sometimes    absent ;    and    casra  in 

which   the  fever  presents  a   decidedly   remittent    type 

*  Die  nlili4dien  Erkraxkiiigtn  det  Hinu,  etc.,  8.  8S. 
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uncommon.  According  to  K5mer,  the  two  kinds  of  pyaemia 
differ  greatly  from  each  other  in  the  form  and  frequency  of  the 
metastases.  In  pyaemia  due  to  sinus-phlebitis,  embolic  metas- 
tases are  common;  but  they  are  rare  in  cases  due  to  osteo- 
phlebitis. Moreover,  in  the  former,  metastases  are  generally  con- 
fined to  the  lungs,  and  rarely  occur  in  other  parts ;  in  the  latter 
form,  a  precisely  opposite  proclivity  is  manifested;  pulmonary 
metastases*  are  rare,  but  purulent  collections  in  the  joints  and 
muscles  are  commonly  noticed.  This  difference  is  presumably 
due  to  the  fact  that  in  osteo-phlebitis,  the  micro-organisms  are 
not  enveloped  in  comparatively  large  fragments  of  thrombi,  and 
can  therefore  pass  through  the  pulmonary  capillaries  into  the 
general  circulation. 

The  articular  deposits  are  most  often  found  in  the  shoulder 
and  sterno-clavicular  joints.  Suppuration  is  not  the  invariable 
rule ;  in  the  joints,  as  well  as  in  the  muscles,  there  is  sometimes 
only  serous  effusion  and  more  or  less  pain.  Deposits  are  also 
found  in  the  s^Tiovial  membranes,  in  the  subcutaneous  connective 
tissue,  in  the  eyes,  and  in  the  pleural  cavities.  Deposits  in  the 
liver  would  appear  to  be  very  rare. 

DiagnotU. — In  a  case  of  acute  suppuration  of  the  middle  ear, 
the  continuance  of  rigors  and  high  temperature,  when  the 
secretion  can  readily  escape,  would  excite  suspicion  of  pyaemia. 
The  diagnosis  of  osteo-phlebitis  would  be  justified  by  the 
development  of  metastases  in  the  joints,  synovial  membranes, 
or  muscles.t  Chronic  aural  suppuration  and  signs  of  deposits 
in  the  lungs,  would  point  to  sinus-phlebitis,  even  in  the  absence 
of  external  evidences.  If  the  aural  disease  be  overlooked,  the 
case  might  be  mistaken  for  one  of  intermittent  or  of  enteric 
fever. 

Prognosis. — This  is  decidedly  more  favourable  than  in  cases 
of  sinus-phlebitis.  Spontaneous  recovery  has  been  noticed,  and 
in  some  cases  all  the  symptoms  have  passed  off  after  proper 
treatment  had  been  applied  to  the  original  disease.  Even  if 
abscesses  form  and  have  to  be  opened,  they  usually  heal  without 
causing  further   trouble.      The  prognosis  is,   of  course,   largely 

*  A  case  in  which  there  was  pulmonary  abscess,  with  recoTery,  is  reported 
in  Arekivet  of  Otology,  vol.  xxvi.  p.  259. 

t  Sec  "A  Case  of  Bezold's  Mastoiditis,  with  Pyaemic  Symptoms,"  by 
J.  Hegctschweiler,  of  Zurich,  Archives  of  Otology,  toL  xxyi.  p.  312. 
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inSiieiicefl  by  the  state  uf  the  general  health  and  by  the  t 
and  character  of  the  pysemic  processes. 

Treatment — This  consists  in  removing  or  neutralising  the 
source  of  infection.  The  suppuration  in  tbe  middle  ear  must 
be  dealt  with  as  already  described ;  and  if  there  be  any  sym- 
ptoms pointing  to  implication  of  the  mastoid  ccIIb,  the  ordinAry 
operation  must  be  performed.  The  symptoms  may  be  arrested 
hy  these  nieasureB ;  but  the  recurrence  of  rigors  and  metastotii' 
deposits  would  require  the  exposure  of  the  sigmoid  sinus.  If 
this  ba  found  to  contain  a  thrombus,  the  measures  described  in 
B  previous  page  must  be  adopted.  But  even  if  no  clot  can  be 
detected  in  the  exposed  sinus,  Mr.  Ballance  i-ecommends  that  iu 
all  cases  of  clearly  marked  aiu-al  pyiemia,  the  vein  should  be 
ligatured  and  the  sinus  plugged,  whether  it  be  clotted  or  not. 
This  plan  was  foUowetl  in  a  case  recorded  by  Dr.  Deanesly, 
Brit.  Med.  Journal,  1896,  vol.  1.  page  805,  In  Mr.  Lane's*  case, 
in  which  he  tied  the  jugular  vein,  there  was  no  thrombosis  of 
the  sinus,  but  a  collection  of  pus  between  it  and  the  adjacemi 
ilura  mater  and  the  temporal  bone.  The  application  of  the 
ligature,  however,  was  followed  by  thrombosis.  Further  experi- 
ence alone  can  decide  as  to  the  propriety  of  this  treatment. 

(5)  Ulceration  of  the  CoatB  of  the  Carotid  Artery.— 

Caries  and  necrosis  of  the  )ietrotia  part  of  the  temporal  boii'- 
sometimes  affect  that  portion  which  forms  the  canal  for  tli'' 
carotid  artery,  causing  destruction  of  the  coats  of  the  vessri 
and  fatal  hsemorrhage.  Such  cases  arc'  fortunately  very  rare; 
the  reeearches  of  HesBler,t  Moos,  and  Steinbrllgge  J  have  brought 
to  light  some  fourteen  inBtances,  and  another  lias  boen  recorded 
by  Politzer.  In  a  fatal  case  i-ecently  publislied  by  Dr.  R.  AbbcJ 
a  loose  sequestrum  of  pait  of  the  cochlea  was  found  in  ccntad 
with  an  erosion  at  the  bend  of  the  carotid  artery.  The  destructii-e 
process  was  limited  to  the  tympanic  cavity  and  adjac<-nt  walls. 
The  child,  two  and  a-half  years  old,  died  six  days  after  the 
luemorrliage  appeared. 

The  anterior  wall  of  the  tympanum  is   in   close  contact  with 

•  See  a  jMpei  in  Brituh  MeitiealJairr-tat.lSm.  vo).  i.  p.  USD,  by  W.  Arbnilmol 
Lane,  on  "  The  TrcatmcDl  ot  Pyiemia  cotiarquciit  upon  DUcksu  of  ibc  Hiddlc 
£&r,  and  uuaHaoctaled  with  ThromboHia  of  the  Lateral  Sinus." 

t  Arch.f.  Ohrenhrillimidt.  Bil.  xviii. 

t  Zcitukrift /.  OknnitUkHiuU,  S<\.  xiii. 

5  Arehiret  af  OtoUg^,  1886,  toL  ix».  p.  I. 
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he  carotid  ai-tery ;  any  gaj)  or  deficiencies  in  the  bony  septum 
are  of  serious  import.,  aa  they  render  the  artery  liable  to  be 
involved  in  inflammatory  processes.  The  vessel,  likewise,  while 
passing  through  the  canal  gives  off  minute  branches  to  the  ca\"ity, 
and  along  tliese,  inflammation  may  extend  to  the  main  trunk, 
producing  thickening  of  its  wails,  thrombosis,  and  ulceration. 
Gruber  alludes  to  cases  of  this  character,  in  which  the  connective 
tissue  forming  the  sheath  of  the  vessel  was  mucli  i-elased  and 
infiltrated  with  pus-corpuscles  and  fluid  exudation. 

When  the  arterial  wall  gives  wa}',  the  opening  is  usually 
found  at  the  junction  of  the  vertical  witli  the  horizontal  portion, 
and  the  corresponding  jKirt  of  the  canal  ia  carious  or  necrotic. 
Less  commonly,  there  are  two  openings  in  the  vessel;  in  all 
cases,  direct  commnnication  could  be  traced  between  its  intei'ior 
and  the  tympanum.  The  blood,  of  com-se.  pours  into  the  latter 
canity,  and  thence  into  the  meatus;  but  in  one  case  in  which 
the  membrane  was  intact,  hsemorrhage  took  place  through  an 
opening  in  the  floor  of  the  anditorj'  canal,  leading  to  an  abscess 
iu  the  anterior  part  of  the  perrons  bone.  Some  constitutional 
disorder  could  be  ti-aced  in  the  majority  of  the  reconled  cases; 
thus,  in  eight,  there  was  a  history  of  tuberculosis;  in  one,  of 
scrofula,  and  in  another,  of  syphilis.  In  one  case,  the  necrosis 
was  due  to  the  application  of  a  concentrated  acid.  In  several 
of  the  cases,  tJie  arterial  lesion  was  accompanied  by  menuigitis 
and  cerebral  abscess,  the  result  of  the  caries  and  necrosis  of  the 
temporal  bone. 

The  Symptomi  of  ulceration  and  rupture  of  the  carotid  artery 
are  sufficiently  distinct..  Blood  streams  forth  from  the  ear  in 
more  or  less  distinct  jets,  or  trickles  away  continuously.  It  al^o 
finds  its  way  through  the  Eustachian  tube  into  the  throat,  whence 
it  passes  into  the  stomach  or  is  ejected  from  the  mouth.  The 
ordinary  symptoms  of  loss  of  blool  are  soon  eshibited ;  the 
patient  becomes  pale,  faint,  and  collapsed.  In  some  cases,  death 
ensued  from  the  first  hasmoirhage ;  in  others,  the  flow  ceased  and 
the  patients  rallied  for  a  while,  and  the  hsemorrhage  was  ivpeated 
at  intervals  from  ten  to  twenty  times,  until  the  fatal  result 
ensued.  The  time  between  the  latter  and  fjie  first  appearance  of 
the  symptoms  varied,  in  the  cases  alluded  to.  frani  five  minutes  to 
thirteen  daj-a.  In  several  instances,  the  carotid  arten,-  was  tied ; 
but  all  of  them  terminated  fatolly. 
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The  Siagnosia  can  seldom  be  difficult.  There  is  the  previous 
history  and  aymptiims  of  severe  middle-ear  suppuration,  the 
sudden  discharge  of  arterial  blood  from  tlie  meatus,  and  the 
possibility  of  arresting  the  bleeding,  at  least  temporarily,  hv 
compressing  the  carotid  arteiy  on  that  side.  In  hffimorrhoge 
from  the  ear  from  ulceration  opening  into  the  sigmoid  sinus, 
the  blood  is  dark-coloured,  and  the  flow  is  not  inflnenced  by 
compi-esaion  of  the  carotid  artery. 

Treatment.— Com ]>ress ion  may  first  be  tried,  but  after  a  time 
it  is  apt  to  become  too  painful  to  be  bonie,  and  its  effects  are  only 
temporary.  Ligature  of  the  carotid  will  of  course  arrest  the 
hEemorrhage,  which,  however,  is  likely  to  recur.  As  the  result 
of  the  operation  in  one  of  the  cases  alluded  to  above,  the 
heemorrhoge  ceased  during  nine  days,  and  then  reappeareil ;  the 
carotid  artery  on  the  other  side  was  then  tied,  but  death  took 
place  three  days  later  from  a  recuri'eiice  of  the  hseraorrhage. 
Aa  a  matter  of  course,  no  permanent  result  can  be  expected  from 
injecting  styptics  into  the  middle  ear,  though  the  hannorrhage 
may  be  tliereby  checked  to  some  extent  for  a  time.  The  chlorides 
of  iron  and  zinc  have  been  employed  for  this  purpose. 

(O)  General  TuberculoaiB. — There  remains  one  more  con- 
SPfpience  of  middle-ear  supijuration  to  wluch  reference  must  h» 
made,  viz.,  general  tuberculosis.  In  not  a  few  cases  of  otorrhmi 
the  complaint  exei-cises  an  unfavourable  influence  upon  the  getieid 
condition  of  the  body,  and  the  majority  of  such  patieiita  dis 
without  reaching  old  age.  Perhaps  there  may  not  be  decided 
E)-mptomB  of  phthisis;  but  emaciation,  weakness,  and  cachexi* 
gradually  become  more  and  more  evident,  and  the  genei-al  results 
are  attributable  to  the  absorption  of  morbid  matters  from  the 
cavity  of  the  tympanum  or  mastoid  cells.  More  than  forty 
years  ago,  Buhl*  pointed  out  tliat  when  pus  was  collected  in  an 
osseous  cavity,  the  walls  facilitated  the  absor|ition  of  the  morbid 
materials,  and  the  consequent  supervention  of  miliar}'  tuberculosis. 
The  tj-mpanic  cavity  is  for  the  most  part  bounded  by  osReow 
walls,  and  ivhen  it  is  the  seat  of  BupjHirative  inflammation,  it 
closely  resembles  an  abscess  situated  in  a  bone. 

It  would  seem  at  least  highly  probable  that  miliary  tnbeT' 
culosis  may  result  from  tuberculous  disease  of  the  middle  tar. 
But  in  order  to  establish  the  connection  in  any  given  ca».  i* 
•  XeilKhHfl  far  rat.  UTrd.,  3856.      Wirn^,  .Vtd.  WoeJi.  1859,  S.  19S. 
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'^^aat  two  conditions  must  be  fulfilled.     In   the  first   place,  the 
'^vil^erculous  nature  of  the  aural  disease  must  be  clearly  demon- 
strated ;    and   secondly,   the   ordinary   causes   of  miliary   tuber- 
culosis must  be  shown  to  be  absent.     Acute  miliary  tuberculosis 
^8  been  known  to  follow  operations  on  the  mastoid  process  in 
tuberculous  patients;  and  such  an  event  has  been  regarded  as 
snfficient  to  demonstrate  a  causal  connection  between  the  local 
disease  and  the  systemic  infection.     In  some  of  these  cases,  on 
post-mortem  examination,  the  tympanum  was  found  to  be  almost 
free  from  secretion,  and   the   operation  wound  had  closed;  but 
many  bronchial  and  mesenteric  glands  were  filled  with  caseous 
masses,  and  similar  deposits  were  found  in  the  lungs  and  else- 
where.    In  another  class  of  cases,  the  development  of  pulmonary 
symptoms  during  the  course  of  middle-ear  suppuration  must  be 
regarded  merely  as  a  coincidence.     It  is  also  highly  probable  that 
in  a  case  of   latent  tuberculosis,  an  attack  of  acute  middle-ear 
suppuration    (due    to    pyogenic    micro-organisms)    might    cause 
recrudescence  of  severe  symptoms  in  the  lungs   and  elsewhere. 
All  these  considerations  tend  to  show  that  when  general  tuber- 
culosis   and    middle-ear    suppuration    coexist,    it    must    not   be 
positively  assumed  that   the   case   is    one  of  systemic  infection 
originating  in  the  tympanum. 

Tubercular  meningitis  is  almost  always  either  secondary  to 
some  chronic  tubercular  disease,  or  a  manifestation  of  acute  general 
tuberculosis.  It  is  probably  often  directly  due  to  tubercular 
disease  in  the  middle  ear,  with  which  the  pia  mater  is  closely 
connected  by  means  of  lymphatic  channels.  There  are  also  other 
routes  through  which  infection  might  take  place.  In  a  case  of 
middle-ear  tuberculosis,  tubercles  have  been  found  in  the  outer 
coat  of  the  carotid  artery.  The  openings  which,  when  the  tym- 
panum is  thus  afiected,  often  exist  in  the  carotid  canal,  would 
facilitate  the  spread  of  infection ;  and  the  fact  that,  in  tubercular 
meningitis,  the  tubercles  are  often  found  adhering  to  the  smaller 
arteries  in  the  pia  mater,  tends  to  confirm  the  view  as  to  the 
part  taken  by  the  blood-vessels  and  the  accompanying  lymphatics. 
Dr.  Barr*  points  out  that  the  internal  auditor}^  artery,  the  ter- 
minal branch  of  the  basilar  which  ramifies  in  the  pia  mater, 
close  to  the  favourite  seat  of  the  tubercular  deposits,  anastomoses 
freely  with  the  stylo-mastoid  artery  which  supplies  the  greater 

•  Manual  of  Di4ea$e8  of  the  Ear^  p.  291, 
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part  of  the  blood  to  the  mucous  membrane  of  the  middle  ear. 
These  vessels  are  accompanied  by  plexuses  of  lymphatics,  which 
presumably  act  as  the  carriers  of  the  infective  materials ;  and 
inasmuch  as  tubercles  often  exist  in  the  middle  ear  in  children, 
the  preference  of  tubercle  for  the  base  of  the  cerebrum  may  be 
explained  on  anatomical  grounds. 
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CHAPTER  XXXV. 


LOCAL  AND  GENERAL  AFFECTIONS  LLABLE  TO  CAUSE 

DISORDERS  OF  HEARING. 


Two  Principal  Classes — Extension  of  Morbid  Processes  and  Localisation  of 
Specific  Micro-Organisms  in  Ear — Cerebral  Anaemia  and  Hypersemia 
— Cerebro-Spinal  Meningitis — Lesions  of  Cerebral  Blood- Vessels — 
Lesions  of  the  Psycho- Acoustic  Centre — Acute  Hydrocephalus — 
Tumours  of  the  Brain — Spinal  Diseases — Croup,  Diphtheria,  and 
Scarlatina — Measles — Mumps — Influenza — Typhus,  Typhoid,  and 
Small-pox — Malaria — Diabetes — Tuberculosis — Syphilis. 


Many  diseases,  of  a  more  or  less  grave  character,  are  liable  to  be 
accompanied  by  disorders  of  hearing  and  lesions  of  the  auditory 
apparatus ;  in  some  instances,  as  a  direct  consequence  of  the 
extension  of  morbid  processes,  and  in  others  as  the  result  of  the 
constitutional  disturbance  and  of  the  localisation  of  specific  micro- 
organisms in  portions  of  the  ear. 

Almost  any  morbid  process  in  the  brain  may  cause  disorder 
of  hearing,  either  by  directly  involving  the  auditory  nerves 
or  nervous  centres,  or  by  setting  up  irritation  which  is  trans- 
mitted to  those  parts.  The  diseases  of  the  brain  and  its  mem- 
branes which  most  often  cause  aural  complications  are  hypereemia 
and  anaemia,  encephalitis  and  meningitis,  lesions  of  the  blood- 
vessels (as  in  apoplexy),  hydrocephalus,  and  new  formations. 
Any  of  these  conditions  may,  however,  exist  without  producing 
auditory  disturbance;  the  occurrence  of  the  latter  is  for  the 
most  part  the  direct  result  of  pressure  upon,  or  irritation  of, 
the  auditory  nerve,  and  if  these  conditions  be  absent,  there  will 
probably  be  no  functional  derangement  of  the  sense-organ. 

In  another  class  of  cases,  the   aural   complications  are  x^ro- 
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diiced  iu  a  different  manner.  The  diseases  with  which  theyl 
associated  are  due  to  the  presence  in  the  blood  of  specific 
micro-organisms,  and  these  latter  are  conveyed  to  the  organ  "I" 
hearing  in  which  they  exert  their  deleterious  influences.  Iu 
some  of  these  diseases,  of  which  scarlatina  may  be  taken  as  the 
type,  the  morbid  processes  in  the  ear  would  appear  to  result 
from  extension  of  disease  from  the  throat  through  the  Eus- 
tachian tube.  In  others — e.</.,  influenza  and  tuberculosis — thf 
excitants  of  the  aural  disease  would  seem  to  be  conveyetl  b\' 
the  vascular  or  hmipliatic  channels,  for  there  is  no  necessar;' 
thi-oatKlisease  as  a  starting-point  and  source  of  the  mischief. 

The  present  chapter  will  be  devote<l  to  a  consideration,  firstlv 
of  those  local  diseases  which  may  aSect  the  ear,  and  secondly  of 
those  general  disorders  which  are  more  or  less  frequently  attended 
by  aural  complications. 

Cerebial  Ansmia  and  Hypersmia,  unless  associated 

with  organic  lesions,  seldom  cause  any  serious  change  in  the 
hearing-power.  They  may,  however,  give  rise  to  subjectire 
sensations  in  the  ears,  such  as  noises  of  various  kinds,  and  to 
giddiness ;  and  anieniia,  as  in  persons  convalescing  from  severe 
diseases,  is  an  occasional  cause  of  deafness,  which  subsides  as 
the  general  condition  improves. 

In  ordinary  meningitis,  the  auditorj'  nerve  and  the  structural 
of  the  labyrinth  are  seldom  affected.  In  a  few  ivcorded  cssM. 
puralent  inflammation  of  the  ependjTna,  softening  of  the  floor 
of  the  fourth  ventricle,  purulent  infilti-ation  and  atrophy  of  tlte 
auditory  nerves  were  found  after  death.  In  children  who 
recover,  deafness  from  this  cause  is  usually  complete ;  and  fw 
some  months  afterwai-ds  sj-mptoms  of  loss  of  co-ordination  aw 
generally  present.  In  adults,  the  deafnej>e  is  apt  to  be  lea 
marked,  but  noises  in  the  ears  may  continue  for  indelinilr 
periods.  In  htemorrhagic  pachymeningitis,  deafnees  has  hiwn 
found  to  be  due  to  extravasation  of  blood  between  the  flbres  of 
the  auditory  nerve. 

CerebrO-Spinal  Menin^tis  is  often  accomi^nied  by  gjrm- 
ptoms  of  auditory  disturbance,  and  followed  by  serioiia  lenoiu  of 
the  internal  and  middle  ear.  At  an  early  stage  of  the  complaiBl, 
pain,  noises  in  the  ears,  and  more  or  less  deafness  are  freqoetithr 
noticed,  and  may  continue  until  the  patient  becomes  inaensible. 
In  fatal  cases,  the  following  appearances  have    been  observed  t 
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swelling  and  hyperaemia  of  the  trunk  of  the  auditory  nerve,  and 
purulent  matter  deposited  around  it;  suppurative  inflammation 
of  the  tympanum,  and  a  similar  condition,  accompanied  by 
haemorrhagic  effusion,  in  the  membranous  labyrinth.  The 
changes  in  the  latter  structure  may  be  developed  independently 
of  the  other  aural  lesions,  and  either  as  a  result  of  the 
neuritis  or  by  propagation  of  the  mischief  along  the  aquaeductus 
vestibuli  and  cochleae.  Facial  palsy  is  absent  in  the  majority 
of  cases. 

Children  are  more  liable  than  adults  to  be  thus  affected,  and 
the  loss  or  impairment  of  function  generally  extends  to  both  ears. 
Should  the  meningitis  terminate  favourably,  marked  unsteadiness 
of  gait  is  often  associated  with  the  deafness,  and  is  a  prominent 
feature  during  convalescence.  This,  however,  passes  off  after  a 
time,  but  the  deafness  remains.  It  is  a  somewhat  remarkable 
fact  that  the  liability  to  aural  disease  is  not  in  proportion  to 
the  severity  of  the  meningeal  disorder,  and  different  epidemics 
vary  as  to  the  frequency  of  the  complication  referred  to.  Thus, 
cases  have  been  observed  in  w^hich  the  febrile  symptoms  were 
of  a  very  acute  type,  but  the  aural  complications  were  absent. 
On  the  other  hand,  the  latter  are  sometimes  severe  and  frequent 
among  what  may  be  temied  abortive  forms  of  cerebro-spinal 
meningitis.  These  last  only  for  a  few  days,  and  the  symptoms 
may  be  so  slight  as  not  to  prevent  the  patient  from  following 
his  employment.  It  is  probable  that  impairment  of  hearing  and 
disturbance  of  equilibrium,  as  complications  of  cerebro-spinal 
meningitis  and  likewise  of  simple  inflammation  of  the  meninges, 
are  sometimes  due  to  pathological  changes  in  the  brain  without 
any  lesions  in  the  organ  of  hearing  itself.  In  fc-ome  cases  the 
deafness  is  accompanied  by  impairment  of  vision  in  one  or  both 
eyes,  by  disorders  of  speech,  and  symptoms  indicating  that  other 
nerves  are  involved. 

Cerebro-spinal  meningitis  is  the  mo^t  common  cause  of 
acquired  deaf-mutism ;  and  in  this  connection  a  special  interest 
is  attached  to  the  former  disease,  inasmuch  as  a  controversy  has 
arisen  with  regard  to  the  etiology  of  certain  cerebral  symptoms  of 
a  more  or  less  mild  character,  but  liable  to  be  attended  by  loss 
of  hearing.      In  1882,  Dr.  Voltolini,*  of  Breslau,  published   an 

♦  Die  Acute  ErUziindung  des  hantigen  LabyHnthes  der  Ohres  irrthiimlich  fiir 
Meningit%%  CerebrO' Spinalis  Gehaltcn^    Breslau,  1882. 
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account  of  187  tieftf-miites,  whose  malady  was  due,  in  his 
to  otitis  labjTiiithica,  and  in  whose  history  he  failed  to  recognise 
any  indication  of  cerebro-spinal  meningitis.  On  the  other  hand, 
Di's.  Hartniaiin*  and  Gottsteint  have  shown  that  Voltolini's 
views  are  erroneous,  and  that  at  least  in  the  majority  of  his 
cases,  the  aural  affection  was  the  result  of  epidemic  cerebro- 
spinal meningitis.  TJiis  conclusion  was  also  adopted  by  Professor 
Moos,  of  Heidelberg,  in  his  monograph  on  the  disease  in  questiou-J 
According  to  tlie  same  authority,  wlien  the  deafneaa  comes  on 
between  the  third  and  tenth  day  of  the  disease,  the  labyrinth  is 
.  involved  by  becoming  in  itself  the  seat  of  inflammatory  changes: 
but  when  the  deafness  begins  on  or  after  the  fourteenth  day.  the 
internal  ear  has  become  affected  by  extension  of  inflamniation 
along  the  auditory  nerve. 

Dr.  H.  Knapji.S  of  New  York,  considers  that  in  cerebro-spinal 
meningitis,  the  eye  as  well  as  the  ear  maybe  affected  in  t«-n 
ways,  viz.,  by  propagation  of  tlie  inflammation  along  the  ojjtJc 
and  auditory  nerves — wliich  for  the  eye  at  least  is  the  rar^r  of 
the  two — or  secondly,  by  metastatic  iniiammation  of  the  interior 
of  the  eye  an<l  ear.  In  cases  belonging  to  the  second  categorv. 
the  funrtions  of  the  visual  and  auditorj-  organs  are  not  alwavj 
destroyed.  \'oltolini'B  theoi^'  of  an  independent  otitis  intinift 
fails  to  exjilain  the  simultaneous  occurrence  of  disease  ia  the  two 
organs. 

llie  FrognoBii  in  the  cases  under  discussion  is  very  unfavour- 
able ;  improvement  is  quite  the  exception  when  the  he-aring  is 
much  im]«iired,  and  any  change  for  the  better  ia  seldom  per- 
manent. It  would  seem  that  those  who  are  able  to  heAr  high 
notes  have  a  better  chance  of  recovering  hearing  than  thow 
who  cnnnot ;  and  in  cases  of  absolute  deafness  without  tiniiitiu. 
the  supeiTention  of  the  latter  sjTiiptom  is  favourable,  as  showing 
a  tendency  in  tlie  auditory  nerve  to  resume  its  function. 

Treatment — As  soon  as  aural  complications  are  diacovered  in 
a  case  of  cerebronspinnl  meningitis,  cold  should  Ije  continuoosly 
applied  to   the   ear   and    mastoid    pi-ocess,   while    the    ordinary 

*  A  rehires  of  (MtiUiffi/,  toL  xiii.  p.  85. 

t  "  Weitere  Beitrlge  tut  Neuropath iechen  Form  ilea  Mtnii?rcse!irii  rt;rii>pt«™>eB- 
Cora\i\ei,"  Arrh./.  OhrttiliriUiunde,  Ud.  xvii. 

t  J'eltT  MFningitii  Certhre-SpinnlU  tydemiea.     Hoi-lclberg,  1881. 

;  Arehiva  rf  OteUgy,  vol.  xiii.  p.  2!IT.  See  also  Dr.  McBrida's  /Mmwm  4 
th»  Throat.  Not.  a*d  Bart,  \i.  B8fi. 
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remedies  are  used  to  subdue  the  fever  and  other  symptoms. 
After  a  time  the  preparations  of  iodine  may  be  given  with  the 
view  of  promoting  absorption.  Some  good  may  result  from  the 
internal  use  of  pilocarpine,  four  to  six  drops  of  a  two  i>er  cent, 
solution,  or  from  the  subcutaneous  injection  of  about  half  that 
quantity.  An  ointment  containing  iodine  or  iodoform  may  at 
the  same  time  be  applied  to  the  mastoid  process.  Neither 
strj'chnine  nor  electricity  would  seem  to  be  of  any  use  in  these 
cases. 

Lesions    of   the   Cerebral   Blood-Vessels,    including 

embolism,  aneurysm,  and  rupture,  may  disturb  the  function  of 
hearing  in  various  ways;  the  result,  in  such  cases,  depending 
upon  the  site  of  the  lesion.  When  the  latter,  though  small  in 
extent,  is  situated  so  as  to  involve  the  auditory  centres,  or  any 
portion  of  the  auditory  nerve,  the  hearing  is  likely  to  be  very 
seriously  affected.  Degenerative  changes  in  the  labyrinth,  with 
loss  of  hearing,  are  sometimes  due  to  embolism ;  thus,  in  a  case 
of  endocarditis,  the  sudden  deafness  which  supervened  was  found 
after  death  to  be  due  to  embolism  of  the  internal  auditory  artery. 
The  same  process  in  vessels  at  some  distance  from  the  ear  may 
likewise  cause  deafness  as  a  result  of  secondaiy  processses  in  the 
brain.  Aneurysm  of  the  basilar  artery  is  liable  to  cause  deaf- 
ness; in  some  recorded  cases  of  this  kind,  the  loss  of  function 
was  for  a  time  intermittent.  Haemorrhage  from  the  cerebral 
vessels  does  not  frequently  produce  disorder  of  hearing ;  in  most 
of  the  cases  in  which  this  symptom  was  present,  either  the  pons 
Varolii  or  the  cerebellum  was  the  part  affected. 

The  frequent  occurrence  of  deafness  in  connection  with  lesions 
of  certain  parts  of  the  brain  has  helped  to  indicate  the  spots  in 
which  the  acoustic  centres  are  localised.  In  several  cases  in 
which,  after  death,  the  left  temporal  convolution  was  found  to  be 
the  seat  of  various  lesions,  such  as  embolism,  softening,  tubercle, 
etc.,  it  had  been  noticed  that  the  patients  had  not  been  able  to 
understand  what  was  said  to  them,  although  they  evidently  heard 
the  sounds  of  the  words.  It  was  therefore  assumed  that  the 
psycho-acoustic  centre  was  placed  in  the  cortex  of  the  left  tem- 
poral convolution ;  and  that  excitement  of  the  auditory  nerve  led 
to  the  formation  in  this  part  of  an  acoustic  representation  of 
words.  Destruction  or  removal  of  this  centre  is  followed  by  a 
condition  in  which  sounds  are  heard,  but  the  sense  of  words  is  not 
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understood ;  this  is  teniie<l  senson'  aphasia  or  word-deafness.  It 
would  therefore  seem  that  the  first  left  temporal  convolution  is  the 
psycho-acoustic  centre,  ilunk's  experiments,  however,  show  that 
adjacent  ganglia  must  possess  the  same  function ;  for,  after  injurr 
to  the  greater  j:>art  of  the  centre,  the  disorder  of  hearing  subsides 
in  the  coui'se  of  a  few  weeks. 

There  would  ai)])ear  to  be  an  analogy  between  disorders  of 
hearing,  due  to  central  lesions,  and  those  of  vision,  produced  by  a 
similar  cause;  and  thrt*e  forms  may  be  distinguished.     The  first 
is  simple  cortical  deafness;   the  second  is  psychical  deafness,  in 
which  the  j)atient  is  unable  to  interpret  any  impressions  made 
uj)on  his  auditory  nerves ;  he  does  not  understand  what  is  said  to 
him,  and  fails  to  recognise  any  difference  lx?tween  the  barking  of 
a  dog  and  the  ringing  of  a  bell,  etc.     In  the  third  form,  or  wonl- 
deafness,  the  patient  hears  the  words,  and  can  repeat  them,  but 
cannot  affix  any  significance  to  them.     He  resembles  one  who  in 
early  youth  has  learned  a  foreign  tongue,  and  at  a  later  period 
has  completely  forgotten  it.     This  condition  of  word-deafness  is 
said  to  Ije  not  infrequent  in  syphilitic  disease  of  the  brain,  such 
as    gummata    of   the    cortex,   and    is    generally  combined   with 
hemiplegia. 

Acute  Hydrocephalus  is  sometimes  accompanied  by  deaf- 
ness, which,  should  the  patient  survive,  may  either  subside  or 
remain  permanent.  In  a  small  proportion  of  deaf-nmtes,  the  loss 
of  function  is  attributable  to  an  attack  of  hydrocephalus  in  early 
childhood.  The  lesions  produced  by  the  disease  are  stated  to 
be  inflammatoiy  changes  in  the  floor  of  the  fourth  ventricle, 
and  softening  and  atrophy  of  the  auditory  nerve-nuclei.  In 
chronic  hydrocephalus,  the  nerve  becomes  atrophied  from 
l)ressure. 

In  cases  of  TumOUT  of  the  Brain  sight  is  far  more  fiv- 
quently  affected  than  hearing,  and  complete  deafness  is  com- 
jximtively  rare.  Such  growths  sometimes  produce  deafness  when 
they  occupy,  or  extend  into,  the  space  between  the  internal 
auditoiy  meatus  and  the  side  of  the  pons.  There  may  be  loss 
of  hearing  from  this  cause,  without  signs  of  facial  paralysis. 
More  or  less  impairment  of  function  is  noticed  in  about  one- 
thirteenth  of  all  cases.  Ladame's  statistics  show  that  the  hearing 
was  affected  in  seven  out  of  seventy-seven  cases  of  tumour  of 
the   cerebellum ;    in    three    out   of   fourteen    of   tumour   of  the 
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middle  lobe ;  while  in  forty-five  other  instances,  the  parts  in- 
volved being  the  anterior  lobe  (twenty-seven),  the  posterior 
lobe  (fourteen),  and  the  floor  of  the  fourth  ventricle  (four), 
there  was  no  disorder  of  the  hearing-function.  The  affection 
of  the  auditory  nerve  was  caused  in  various  ways ;  the  principal 
changes  being  atrophy  of  the  trunk  or  nuclei  from  pressure; 
embolism  of  the  internal  auditory  or  basilar  artery  ;  extravasation 
of  blood  at  the  base  of  the  brain  or  in  the  labvrinth. 

The  symptoms  pointing  to  implication  of  the  auditory  nerve 
are  deafness  of  various  degrees,  subjective  sensations,  and  giddi- 
ness: the  deafness  is  generally  unilateral,  but  sometimes  both 
sides  are  affected.  Evidences  of  disorder  of  vision  are  very 
commonly  superadded ;  and  in  some  cases  these  latter  precede 
the  deafness. 

Syphilitic  Orowths  in  the  Brain  may  involve  the  audi- 

ton^  nerve,  with  disorder  of  function  as  a  result.  In  a  case  of 
this  kind,  recorded  by  Wernicke  and  Friedlander,*  a  lesion 
existed  in  the  temporal  lobe  on  both  sides.  The  patient,  a 
woman  aged  forty-three,  had  suffered  from  epilepsy  in  her  youth, 
and  about  a  year  before  her  death  the  attacks  returned,  and  were 
accompanied  by  deafness,  to  which  aphasia  and  right-sided  hemi- 
plegia were  afterwards  superadded.  She  was  under  treatment  for 
some  weeks,  with  the  result  that  the  speech  was  somewhat  im- 
proved when  she  was  discharged  from  the  hospital.  A  month  later 
she  returned  with  her  left  arm  decidedly  paretic,  but  restoration 
of  power  in  the  right  arm.  There  was  no  further  improvement 
in  the  speech,  and  the  deafness  on  both  sides  was  complete.  She 
died  a  few  days  afterwards  with  sj^mptoms  of  leukaemia.  Post- 
mortem examination  showed  gummatous  softening  in  both  tem- 
poral lobes,  and  lesions  indicative  of  syphilis  in  many  other 
organs.  In  the  left  temporal  lobe,  the  whole  of  the  first  and 
second  convolutions  and  a  portion  adjoining  were  occupied  by  the 
deposit.  In  the  right  temporal  lobe,  the  superior  and  posterior 
portions  were  involved,  while  anteriorly  the  deposit  extended 
almost  to  the  parietal  lobe. 

Disorders  of  the  spinal  cord  are  sometimes  attended  by  dis- 
orders of  hearing.  Thus  in  locomotor  ataxy,  noises  in  the  ears, 
deafness,  and  auditory  hallucinations  are  not  verj^  infrequent. 
Giddiness  is  much  more  common,  and   may  be   attributable  to 

*  Cited  by  Gruber,  Op,  cit,  p.  626. 
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leniona  of  the  nerve-fibres  eupplying  the  semi-circular  cai 
Atrophy  of  the  auditory  nerve  has  aleo  been  discovered  in  w 
caeee  of  ataxy. 

It  now  remains  to  consider  the  aural  complications 
more  or  lesK  ft-eqaently  attend  certain  general  disordera,  for 
the  most  part  febrile  in  character.  Chief  among  these  are 
diphtheria,  scarlet  fever,  measles,  mumps,  and  inSuenza.  Aunl 
diseases  are  also  not  infrequently  tlue  to  tuberculosis 
syphilis. 


1 


CROUPOUS  ANB  DIPHTHERITIC  INFLAMMATION    OF  THBl 
MIDDLE  EAR. 


Both  these  forms  of  inflammation  occur  in  the  middle  ear: 
the  diphthfritic  form  is  rarely  an  independent  affection.  It  som«^ 
times  happens  that  when  diphtheria  attacks  the  throat  and  causes 
death,  the  Eustachian  tubes  and  tympanic  cavities  are  found  to 
be  occupied  by  secretions  and  membranous  formations,  which 
latter  belong  rather  to  croup  than  to  the  original  affection, 
inasmuch  as  they  affect  the  surface  only,  and  can  be  more  or  lea* 
easily  detachetl.  Croupous  deposits  sometimes  accompany  chronii" 
middle-ear  suppuration  and  perforation  of  the  membi-ane ;  they 
take  the  form  of  greyish-whit*  patches,  and  are  presumably  due 
to  infection  from  without. 

During  the  last  few  years,  evidence  in  some  cases  has  been 
obtained  of  positive  diphtherial  invasion  of  the  tympanum  by  tin? 
special  bacillus,  discovered  by  Klebs  and  Loffler.  The  pntienie 
were  children  who  had  succumbed  to  pliarjngeal  diphtheria,  and 
whose  tympanic  cavities  were  filled  with  secretion.  Many  cases  oi 
diphtheria  of  the  t}~mpanum,  associated  with  a  similar  affection  uf 
tlie  pharynx,  have  been  placed  on  record.  In  one  of  Dr.  Hirsch's 
cases,  that  of  a  cliild  twenty-one  months  old,  who  had  died  fron 
diphtheria  of  the  phaiynx  anil  larynx,  the  mucous  membrane  f 
the  tympanum  was  greatly  thickened,  almost  obliterating  the  eiitl 
cavity,  and  was  covered  with  a  tenacious  membranous  dept 
This  exudation  was  found,  imder  the  microscope,  to  consist  c 
fibrinous  network,  with  many  red  and  white  blood-corpuaeloe  i 
other  cellular  elements.  After  the  use  of  Weigert's  method  i 
staining,  vast   numbers   of  micrococci   were   discoverable.     It  | 
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worthy  of  note  that  in  this,  as  in  similar  cases,  very  slight  evi- 
dences of  inflammation  were  found  in  the  Eustachian  tube,  as 
compared  with  the  pronounced  aflFection  of  the  pharynx  and  tym- 
panum, and  it  seemed  probable  that  the  morbific  agents  reached 
the  tympanic  cavity  by  way  of  the  blood-vessels  or  lymph- 
<;hannel8,  and  not  through  the  tube.  These  are  instances  of  so- 
<5alled  haematogenous  otitis.  Two  cases  of  diphtheria  of  the 
tympanic  cavity  without  marked  implication  of  the  Eustachian 
tubes  have  been  recorded  by  Burckhardt-Merian.* 

There  is  no  doubt  as  to  the  important  part  played  by  micro- 
organisms in  the  causation  of  this  disease,  though  inoculations 
have  failed  to  prove  with  certainty  that  diphtheria  is  due  to  the 
presence  of  any  one  organism.  In  three  fatal  cases  of  diphtheria, 
in  which  the  middle  ear  was  invaded,  Moosf  was  unable  to 
<liscover  any  micro-organisms  in  the  diseased  parts ;  but  in  six 
other  ca^es,  micrococci  and  streptococci  were  found  in  abundance. 
This  author  supposed  that  the  local  symptoms  in  the  ear  were 
caused  by  the  Klebs-Loffler  diphtheria  bacillus;  but  that  the 
spread  of  morbid  processes  and  the  general  infection  were  due  to 
the  action  of  staphylococci  and  streptococci,  which  are  always 
present  in  cases  of  diphtheria.  Many  of  the  histological  observa- 
tions of  croupous  or  diphtheritic  inflammation  of  the  middle  ear 
were  made  in  cases  of  nofio-pharyngeal  diphtheria  which  had 
spread  through  the  Eustachian  tubes.  The  Vienna  specialists 
maintain  that  primary  pharyngeal  diphtheria  is  not  veiy  often 
Accompanied  by  a  similar  afiection  of  the  ear;  but  that  if  the 
pharyngeal  disease  be  associated  with  scarlatina,  croupous 
inflammation  of  the  middle  ear  is  very  liable  to  occur.  In  Moos's 
opinion,:];  all  that  can  be  said  is  that  the  primary  pharyngeal 
diphtheria  is  more  rarely  complicated  with  diseases  of  the  middle 
-ear  than  scarlatinal  diphtheria.  In  many  of  the  recorded  cases,  it 
is  impossible  to  state  definitely  whether  the  changes  should  be 
described  as  croupous  (i.e.,  superficial  fibrinous)  or  diphtheritic. 

In  severe  cases  of  diphtheria  of  the  middle  ear,  the  destructive 
ohanges  are  apt  to  be  very  considerable.  Thus  the  greater  part 
or  the  whole  of  the  membrana  tympani  may  be  destroyed ;  the 
ossicles  and  osseous  walls  may  be  the  seats  of  extensive  caries 

♦  Samml.  Klin,  Vortrdge,  p.  182. 

t  Archives  of  Otology,  vol.  xii.  p.  264  ;  vol.  xx.  p.  57. 

X  J  bid.  J  vol.  XX.  p.  58. 
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or  necrosis ;  the  carotid  and  facial  canals  may  be  opened  or  broken 
up;  and  the  mischief  may  spread  to  the  labyrinth  and  to  the 
jugular  fossa.  The  process  has  been  known  to  extend  to  the 
external  meatus  and  the  auricle.  Bezold*  has  collected  the 
statistics  of  185  cases  of  aural  disease  associated  with  scarlatina. 
Among  these  there  were  thirty  in  which  the  tympanic  mem- 
brane was  entirely  destroyed,  and  one  or  more  ossicles  lost ;  in 
fifty-nine,  there  was  destruction  of  at  least  two-thirds  of  the 
membrane. 

Sjrmptoms. — Diphtheritic  inflammation  of  the  tjnnpanum  gene- 
rally affects  both  sides  at  the  same  time  and  extends  to  the  cavity 
from  tlie  throat.  The  first  symptoms  are  more  or  less  severe  jxiin, 
and  high  fever.  Deafness  is  likewise  present ;  but  the  patient 
soon  becomes  dull  and  apathetic,  and  the  state  of  partial  uncon- 
sciousness is  interrupted  only  by  short  periods  of  restlessness  and 
excitement.  If  it  be  possible  to  examine  the  ear,  the  tympanic 
membrane  is  found  to  be  of  a  duskv  bluish-red  colour  and  much 
swollen,  so  that  not  even  the  short  process  of  the  malleus  can  be 
distinguished.  This  condition  of  the  membrane  probably  explains 
the  frequent  absence  of  perforation.  On  the  other  hand,  the 
stinictures  within  the  tympanum  very  soon  become  disorganised;, 
the  ossicles  and  the  structures  connecting  them  together  are 
rapidly  involved.  In  diphtheria  associated  with  scarlatina,  the 
tymjianic  membrane  soon  gives  way,  and  is  often  completely 
destroyed  ;  the  secretion,  at  first  scanty  and  sero-purulent, 
becomes  copious  and  thicker,  and  contains  epithelial  shreds 
and  poitions  of  diphtheritic  membrane.  Facial  paralysis  is  not 
uncommon,  and  may  affect  both  sides ;  it  is  generally  due  to  de- 
struction of  the  walls  of  the  aqueduct  of  Fallopius.  The  process 
is  very  apt  to  extend  to  the  labyrinth,  with  total  deafness  as 
a  result  of  the  destruction  of  the  nervous  tissue.  A  similar  con- 
dition more  often  follows  the  disintegration  of  the  sound-conduct- 
ing apparatus ;  and  young  subjects,  if  life  be  preserved,  are  very 
liable  to  l>ecome  deaf-mutes.  Extension  to  the  external  meatus 
has  been  already  referred  to.  The  auricular,  submaxillary,  and 
cervical  glands  are  always  more  or  less  swollen. 

In  non-fatal  cases,  the  suppuration  and  purulent  discharge- 
may  continue  for  several  months.  Even  if  the  secretion  should 
cease,  the  perforation  in  the  tympanic  membrane  ver}'  rarely  heals- 

*  Arch,f.  OhrenheilkuTuief  voL  xxi. 
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Cranial  complications — e.g.,  meningitis,  cerebral  abscess,  and 
thrombosis  of  the  sinuses — may  set  in  during  the  suppurative 
stage,  and  end  rapidly  in  death. 

Prognosis. — ^This  is  always  bad,  for  even  in  comparatively 
mild  cases,  more  or  less  structural  damage  is  certain  to  remain 
in  the  tympanum.  The  prospect  is  worse  in  all  respects  among 
children;  the  risk  of  deaf-mutism  has  been  already  alluded  to, 
and  if  this  be  avoided  the  dangers  attendant  upon  chronic  sup- 
puration are  always  present.  The  treatment  will  be  subsequently 
described. 


OTITIS  MEDIA  DUE  TO  SCARLATINA. 

Very  severe  forms  of  acute  middle-ear  inflammation  are  not 
infrequently  developed  in  the  course  of  scarlatina ;  statistics  show 
that  about  five  per  cent,  of  all  diseases  of  the  ear  owe  their  origin 
to  the  latter  complaint.  The  frequency  of  the  complication  is 
due  to  the  association  of  pharyngeal  diphtheria  with  the  scarlatina, 
the  diphtheritic  process  extending  along  the  Eustachian  tube  to 
the  tympanum.  On  the  other  hand,  scarlatina  running  its  course 
without  any  trace  of  diphtheria  in  the  throat  may  be  complicated 
by  severe  purulent  inflammation  of  the  middle  ear. 

The  frequency  with  which  ear-affections  occur  during  scarla- 
tina varies  in  different  epidemics.  In  two  small  outbreaks  re- 
corded by  Burckhardt-Merian,*  there  were  thirteen  cases  of  middle- 
ear  disease  among  fifty-one  patients.  The  aural  symptoms  are 
usually  developed  when  the  throat-affection  is  at  its  worst;  but 
in  some  patients  they  do  not  set  in  until  the  desquamative  stage 
has  been  reached.  They  consist  of  violent  pain  in  the  ears, 
increase  of  temperature  (which  may  rise  as  high  as  104°), 
deafness,  and  swelling  of  the  auricular,  submaxillary,  and  cervical 
glands.  The  mastoid  process  is  sometimes  painful  and  tender 
on  percussion.  In  children,  delirium  and  convulsions  are  very 
apt  to  occur.  Rapid  and  extensive  destruction  of  the  membrana 
tympani  is  the  characteristic  feature  of  middle-ear  inflamma- 
tion complicating  scarlatina.  When  the  affection  occurs  in  the 
desquamative  stage,  its  onset  is  accompanied  by  distinct  eleva- 

*  l/eber  den  Scharlach  in  scinen  Beziehungen  zum  Gthororgan^  Volkmann*8 
Sammlung,  No.  182. 
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tion  of  temperature,  sometimes  preceded  by  rigors.  The  fever 
comes  on  in  the  evening,  and  remits  during  the  morning;  the 
pain  is  apt  to  extend  to  the  face,  along  the  second  and  third 
divisions  of  the  fifth  pair.  After  perforation  has  taken  place, 
the  fever  and  the  local  sjTnptoms  usually  subside ;  on  examin- 
ing the  ear,  shreds  of  diphtheritic  membrane  can  sometimes  be 
detected  in  the  deep  part  of  the  meatus,  and  haemorrhage  is 
apt  to  occur  when  attempts  are  made  to  remove  them.  The 
discharge  is  at  first  slight;  but  it  soon  becomes  copious,  dark- 
coloured,  and  offensive.  The  perforation  is  always  large  ;  some- 
times the  membrane  is  wholly  destroyed,  and  after  separation 
of  the  shreds,  the  inner  wall  of  the  tympanum  and  portions  of 
the  ossicles  come  into  view.  Months  may  elapse  before  the 
discharge  ceases ;  granulations  are  apt  to  form  in  the  tym- 
panum, on  the  remains  of  the  membrane,  and  even  in  the 
external  meatus. 

Serious  impairment  of  hearing  is  the  almost  invariable  resiilt 
of  this  form  of  middle-ear  suppuration.  In  eighty-five  cases, 
observed  by  Burckhardt-Merian,  eighteen  were  totally  deaf  on  one 
or  both  sides,  while  three  others  became  deaf-mutes.  Statistics 
collected  from  various  institutions  show  that  ten  per  cent,  of 
all  cases  of  deaf-mutism  originate  in  scarlet  fever.  The  loss  of 
hearing-power  is  not  always  due  to  suppurative  processes  in  the 
middle  ear ;  it  may  also  be  caused  by  adhesions  and  indurations 
of  the  fenestral  structures,  and  by  lesions  of  the  auditory  nerve. 
The  risk  of  extension  to  the  cranial  contents  is  another  element 
of  danger.  Such  complications  as  meningitis,  cerebral  abscess, 
phlebitis  of  the  sinus,  and  facial  paralysis,  are  not  infrequent 
results  of  middle-ear  inflammation  due  to  scarlatina. 

Treatment  of  Middle-Ear  Inflammation  caused  by  Diphtheria  or 
Scarlatina. — The  complaint  is  of  a  very  serious  character,  and 
requires  very  careful  treatment.  Injections  of  the  antitoxin 
serum  should  be  used  as  early  as  possible.  When  the  throat 
is  the  seat  of  diphtheritic  patches,  the  application  to  the  diseased 
spots  of  a  ten  per  cent,  alcoholic  solution  of  salicylic  acid  is  tlie 
treatment  which  Burckhardt-Merian  found  to  be  the  most  eflS- 
cacious.  The  application  is  made  by  means  of  a  cotton-wool 
holder,  the  little  ball  of  cotton  being  thoroughly  saturated  with 
the  solution.  A  suitably  curved  holder  is  used  to  apply  the  same 
remedy  to  the  naso-pharynx  and  posterior  nares,  the  object  being 
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to  prevent  the  extension  of  the  process  to  the  Eustachian  tubes, 
and  to  disinfect  the  parts  as  far  as  possible. 

In  adults  suffering  from  pharyngeal  diphtheria,  an  antiseptic 
lotion  should  always  be  applied  through  the  nostrils  by  means  of 
a  spray-producer  (see  page  275,  and  also  note  on  page  276  the 
objection  to  the  emplo}Tnent  of  a  douche).  It  is  absolutely 
necessaiy  whenever  scarlatina  is  accompanied  by  swelling  and 
obstruction  to  respiration  in  the  nasal  passages,  and  by  symptoms 
of  nasal  catarrh.  The  object  of  the  lotion  is  to  cleanse  and 
disinfect  the  nose  and  naso-pharjTix ;  a  syringe  is  sometimes 
employed  for  the  same  purpose,  but  if  any  amount  of  force  be 
used,  the  fluid  injected  is  apt  to  be  driven  into  the  Eustachian 
tubes. 

The  spray-producer  should  be  used  several  times  daily,  its 
frequency  being  determined  by  the  severity  of  the  case.  At  the 
same  time  the  throat  should  be  frequently  painted  with  an 
antiseptic  lotion.  The  following  formula  is  suitable: — H  Ac. 
Sulphuros.  7;vj.,  Ac.  Carbolic.  5ss.,  Aq.  Destil.  ad  Jiij.     M. 

As*  a  matter  of  course,  the  spray-producer  cannot  always  be 
used  for  young  children ;  and  for  such  patients  an  attempt  must 
be  made  to  apply  an  antiseptic  solution  to  the  naso-pharj^nx 
and  anterior  nares  by  means  of  a  cotton-wool  holder.  In  treat- 
ing infants,  sulphur,  in  the  form  of  a  fine  powder,  may  be 
applied  to  the  nose  and  naso-pharynx  by  means  of  an  in- 
suflSator. 

In  addition  to  applying  local  remedies  to  the  mouth  and  naso- 
phatynx,  bags  of  ice,  of  a  suitable  form,  should  be  kept  in 
contact  with  the  anterior  part  of  the  throat,  from  one  mastoid 
region  to  the  other.  Great  relief  is  often  soon  experienced,  and 
doubtless  results  from  the  diminution  of  the  congestion  in  the 
na80-phar}'nx,  and  a  corresponding  influence  upon  the  mucous 
membrane  of  the  tympanum.  At  first,  continuous  application 
of  the  ice  is  desirable;  but  afterwards  when  the  fever  shows 
morning  remissions,  the  ice  should  be  reserved  for  exacerbations, 
and  withdrawn  when  these  are  at  an  end.  Ice  may  be  freely 
given  to  the  patient  to  suck ;  it  will  aid  in  relieving  the  throat- 
symptoms. 

If,  in  spite  of  treatment,  the  ear  has  become  seriously  affected, 
and  on  examination  it  is  found  that  the  membrane  has  been 
destroyed,  and  the  meatus  is   filled  with  diphtheritic  shi-eds,  as 
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much  as  fK>ssiWe  of  the  laner  may  be  removed  by  the  aid  of  a 
polypus-snare  or  oiirette,  and  an  application  then  made  of  a 
10  per  cent,  solution  of  salicylic  acid,  or  the  same  remedy  in 
ven*  line  jx^wder.  These  applications  are  apt  to  cause  pain, 
Nvhich  may  be  considerably  relieved  by  the  previous  instillation 
of  a  20  }vr  cent,  solution  of  cocaine;  but  in  the  course  of  a 
week  the  liiphtheritic  process  will  cease,  and  the  parts  will 
speeilily  assume  a  healthy  appearance.  Closure  of  a  perforation 
is  a  not  infrevjuent  result  of  this  treatment,  properly  carried  out. 
In  leases  in  which  the  diphtheritic  membrane  is  already  in  pro- 
ivss  of  detachment,  and  suppuration  is  profuse,  boric  acid  (2  tea- 
s|xx>nfids  to  half  a  pint)  should  be  used,  as  an  injection,  three 
times  daily.  A  solution  of  perchloride  of  mercury  (1  in  2,000) 
or  carlx^lic  acid  (a  drachm  to  ten  ounces  of  water)  may  be  used 
for  the  same  purpose.  Other  antiseptic  remedies,  which  may 
l>e  useil,  are  resorcin  (2  per  cent,  solution) ;  ozonic  ether  and 
)>a]uiin  as  a  pigment  or  spray  (5 — 10  per  cent.).  Several 
(iierman  authorities  recommend  the  solution  of  acetate  of  alu- 
minium of  the  German  PhamiacojKBia  (2J  per  cent,  with  water). 
As  a  matter  of  course,  constitutional  treatment  must  be  adopted 
throughout  the  progress  of  the  case.  The  treatment  should  be 
i»ontinued  until  suppuration  has  entirely  ceased ;  it  is  only  by 
constant  attention  that  the  risk  of  serious  complications  can  be 
avertetl.  It  must  never  be  forgotten  that  otorrhcea  due  to  scar- 
latina is  a  ver}'  dangerous  complaint,  by  reason  of  the  conse- 
(|uences  only  too  likely  to  follow. 

After  suppuration  has  ceased,  the  ear  must  be  protected  from 
injurious  influences  of  all  kinds,  and  especially  from  draughts  of 
cold  air.  moisture,  and  dust.  The  danger  of  a  relapse  is,  of  course, 
greater  in  cases  of  j^ermanent  perforation;  such  patients  should 
always  keep  a  piece  of  absorbent  cotton-wool  in  the  meatus,  and 
when  washing  the  part  should  be  careful  not  to  allow  any  water 
to  reach  the  tympanum.  Should  any  discharge  reappear,  recourse 
must  be  at  once  had  to  the  insufflation  of  powdered  boric  acid; 
and  if  this  should  fail,  rectified  spirit,  at  first  more  or  less  diluted, 
should  be  instilled  into  the  meatus  ever)-  second  or  third  dav. 
This  last  remedy  is  especially  indicate<l  when  there  is  a  tendency 
to  moist  desquamation. 
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DISEASES  OF  THE  EAR  OCCURRING  DURING  THE  COURSE 

OF  MEASLES. 

Recent  observations  have  proved  that  the  ear  is  more  often 
effected  in  cases  of  measles  than  had  generally  been  supposed.  It 
would  appear  that  all  forms  of  the  disease,  whether  mild  or  severe, 
are  liable  to  be  accompanied  by  aural  complications,  which  may 
occur  at  any  stage  and  may  affect  any  part  of  the  organ  of 
hearing. 

Statistics  show  that  the  aural  complications  occur  in  about 
4  per  cent,  of  all  cases  of  measles  ;  but  there  are  great  varia- 
tions diu'ing  different  epidemics.  Among  forty  cases  of  measles 
attended  by  complications,  Tobeitz*  found  disease  of  the  ears  in 
sixteen  patients,  and  in  nineteen  among  twenty-two  fatal  cases. 
Among  147  cases  of  deaf-mutism,  examined  by  Dr.  Roosa,t  in 
seven  instances  measles  was  assigned  as  the  cause. 

The  symptoms  occurring  in  the  ears  are  for  the  most  part  as 
follows : — 

At  the  beginning  of,  or  during  the  desquamation  stage,  the 
patients,  usually  children,  complain  of  a  sudden  and  violent 
pricking  and  deep-seated  pain  in  the  ear,  generally  on  one  side. 
There  may  be  no  febrile  symptoms,  but  in  some  cases  there  are 
signs  of  throat-catarrh.  On  examination,  the  tympanic  membrane 
appears  either  reddish-grey  and  shining,  or  flattened  or  even 
bulged  out,  dull,  pale,  greyish-red,  or  decidedly  reddish,  unless 
exudation  has  taken  place  into  its  structure ;  the  radiating  vessels 
are  branched  and  injected.  The  general  appearances  are  those  of 
tubal  and  tympanic  catarrh,  and  acute  catarrhal  inflammation  of 
the  middle  ear.  Hypertrophy  of  the  phar}mgeal  tonsil  is  always 
more  or  less  marked.  The  function  of  the  part  is  but  little 
affected,  and  spontaneous  perforation  is  very  rare.  Under 
suitable  treatment  with  gargles  and  inhalations,  the  process 
often  comes  to  a  standstill,  without  the  formation  of  secretion. 
Sneezing  should  be  avoided  as  much  as  possible.  In  some  cases j 
there  is  a  decided  tendency  to  relapses,  during  which,  symptoms  of 
a  more  acute  type  are  prone  to  set  in.  Very  severe  pain  is  then 
experienced ;    the  tympanic  membrane  is  covered  with  swollen, 

*  ArcKf.  Kinderheilkunde,  voL  viii.  p.  321. 

t  Archives  of  Oiologjf^  vol.  xiii.  p.  70,  and  Treatise  on  Discafes  of  the  Ear^ 
7th  Edition,  p.  707. 
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whitish  shreds  of  epithelium,  and,  when  visible,  is  seen  to  be 
dull  red  or  greyish  in  colour.  Febrile  symptoms  are  more  or 
less  prominent,  and  the  hearing-power  is  decidedly  lessened. 
Pei-foration  of  the  membrane  occurs  on  the  third  or  fourth  dav, 
when  the  pain  usually  subsides.  In  a  small  proportion  of  cases,, 
less  frequently  than  in  scarlatina,  the  aural  complication  is  un- 
attended by  any  marked  symptoms. 

The   opening   is   generally  situated   in   the   anterior    inferior 
quadrant  of  the  membrane,  and  is  usually  indicated  by  a  pulsating- 
reflection  of  light  over  a  small  area.     If  the  somewhat  abundant 
secretion  be  removed  with  cotton-wool,  a  minute  opening,  perhaps 
as  large  as  a  pin's  head,  appears  as  a  black  spot.     In  most  cases 
the  aperture   does   not   increase   in   size,  but   occasionally  rapid 
destruction  takes  place  in  the  membrane ;  and  sometimes  a  second 
or  even  a  third  perforation,  with  a  similar  tendency  to  increase  in 
size,  is  sf)eedily  developed.     In  exceptional  cases,  the  membrane 
is  almost  entirely  destroyed  ;  but  in  the  majority  the  progress  is 
favourable,  and   cicatrisation   takes    place   in    from   two    to   five 
weeks. 

The  development  and  course  of  the  aural  disease  present 
occasional  variations.  Sometimes  the  local  aflfection  precedes  the 
outbreak  of  the  general  disorder,  and  tends  to  make  the  real 
nature  of  the  case  somewhat  obscui'e.  If  there  be  no  previously 
existing  throat-complication,  the  aural  disease  must  be  regarded  a» 
due  to  the  general  affection,  and  analogous  to  those  evidences  of 
disorder  of  the  respiratory  and  intestinal  tracts  which  often 
precede  the  cutaneous  manifestations.  In  another,  but  less 
numerous  class  of  cases,  the  ear-affection  comes  on  when  the 
eruption  is  at  its  height. 

As  in  cases  due  to  other  causes,  local  complications  are  occa- 
sionally sui^eradded.  Thus  the  inflammatory  process  may  spread 
to  the  mastoid  cells  and  to  the  periosteum.  The  lymphatic  glands 
at  the  anterior  border  of  the  sterno-cleido-mastoid  muscle,  near 
its  origin,  are  often  enlarged.  The  antrum  is  sometimes  filled 
with  pus ;  and  acute  caries,  with  or  without  necrosis,  may  affect 
the  walls  of  the  tympanic  cavity,  the  ossicles,  and  parts  of  the 
mastoid  portion,  and  cause  rapid  destruction.  Symptoms  of 
meningeal  irritation  and  epidural  abscesses  are  occasional  results. 
The  osseous  lesions  are  for  the  most  part  of  a  secondar}-  character  > 
they  are  most  liable  to  occur  when  the  perforation  is  small  and 
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unfavourably  situated  for  the  escape  of  discharge.  Their  advent 
is  likewise  favoured  by  the  presence  of  constitutional  disorders — 
e.g.,  tuberculosis. 

Chronic  suppurative  disorder  may  follow  an  acute  stage,  and 
be  attended  by  the  complications  already  discussed.  The  develop- 
ment of  polypous  growths  is  not  infrequent. 

Croupous  and  desquamative  processes  may  occur  in  the  ear 
during  the  course  of  measles.  The  general  symptoms  are  then 
always  serious,  and  one  or  both  external  auditory  canals  are  filled 
up  with  tough  white  membrane,  which  can  be  more  easily 
detached  than  that  of  diphtheria,  and  soon  reappears.  In  such 
cases,  the  discovery  of  a  small  perforation  may  prove  verj' 
difficult. 

Mention  must  be  made  of  those  cases  in  which  the  results  of 
measles  are  confined  to  the  auricle  and  meatus,  and  take  the  form 
either  of  circumscribed  or  of  diflfused  inflammation.  These  are 
mostly  seen  when  the  eruption  is  veiy  marked,  and  papules  are 
somewhat  prominent.  The  latter  form  largish,  bluish-red 
elevations  in  the  meatus,  and,  if  they  become  confluent,  may 
cause  a  severe  sensation  of  tension,  which  passes  off"  as  desqua- 
mation sets  in.  Gangrene  of  the  auricle  has  been  observed  in 
two  cases  of  this  kind. 

Localisation  of  the  morbid  process  in  the  labyrinth  occurs  in 
another  series  of  cases.  This  complication  is  of  serious  import ;. 
the  tympanum  may  be  very  slightly  afiected,  transient  hyperaemia. 
of  the  membrane  may  be  all  that  is  noticed.  There  is,  however,, 
more  or  less  pain,  marked  disorder  of  equilibrium,  and  very 
troublesome  tinnitus.  After  these  symptoms  have  lasted  for  a. 
few  days  or  even  hours,  hearing-power  is  found  to  be  much 
impaired  on  one  or  both  sides,  or  even  altogether  lost.  Such  a. 
serious  complication  seldom  occurs  in  cases  of  measles ;  the 
prognosis  is  extremely  unfavourable. 

The  pathology  of  these  cases  was  carefully  studied  by  the  late 
Dr.  Moos,*  of  Heidelberg,  who  discovered  various  histological 
changes  in  the  labyrinth.  In  one  class,  these  were  due  to  a. 
purely  mechanical  condition — e.g.,  coagulation  of  lympli,  aggre- 
gation of  lymphoid  cells,  either  isolated  or  in  numerous  groups,, 
occupying  the  semicircular  canals  and  ampullae,  the  inner  cavities 
of  the  utriculus  and  sacculus,  the  vestibule,  etc.      Tortuosity  and 

*  Archives  of  Otology^  vol.  xviii.  p.  41». 
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engorgement  of  the  blood-vesiels  in  the  perrons  bone  were  other 
marked  changes,  and  this  "  globular  stasis  "  resulted  in  a  general 
thrombosis  which  extended  throuirh  the  entire  labvrinth.  The 
Stapedius  muscle  was  in  a  state  of  partial  degeneration.  The 
coagulation  of  lymph  and  the  other  changes  were  connected  with 
the  presence  of  micro-organisms,  in  the  forms  of  monococci, 
cliplococci,  and  tetracocci. 

The  following  statements  seem  justifiable  with  regard  to  the 
origin  of  ear-complications  in  connection  with  measles : — 

The  middle-ear  inflammation  mav  be  the  result  of  exanthe- 
matous  eruption,  or  may  be  produced  by  irritants  brought 
thither  by  the  current  of  blood.  In  a  smaller  proportion  of 
cases,  the  aural  disease  is  propagated  from  the  nose  or  naso- 
pharynx. 

Assuming  that  the  changes  in  the  labyrinth  are  due  to  micro- 
organisms, it  may  be  supposed  that  the  necrosis  of  tissue  is  either 
the  indirect  or  the  direct  result  of  their  presence.  They  cause 
fatty  degeneration  of  the  endothelium  of  the  vessels  and  conse- 
(juent  thrombosis,  which,  in  its  turn,  leads  to  grave  disorder  of 
nutrition,  and  even  death  of  the  affected  part.  The  microbes 
likewise  directly  destroy  the  tissues  which  they  invade,  and  this 
effect  is  particularly  manifested  in  the  ner\'ous  structures.  The 
trunk  of  the  auditory  nerve  is  still  further  damaged  as  a  result 
of  haemorrhage  caused  by  necrosis  of  the  vessels,  and  the  process 
may  be  so  extensive  as  to  account  for  the  total  deafness.  In  only 
A  very  few  cases  is  the  loss  of  function  temporary  in  its  character. 
In  such  instances,  when  hearing  is  restored  after  two  or  three 
weeks,  it  may  be  inferred  that  central  changes  were  the  cause 
of  the  deafness. 


MUMPS  AND  DISEASES  OF  THE  EAR. 

Disorder  of  hearing  has  been  occasionally  noticed  in  connec- 
tion with  parotitis ;  but  the  manner  in  which  the  ear  is  attacked 
remains  doubtful ;  in  some  of  the  cases,  the  tympanum  was  the 
part  involved  in  the  lesion.  Toynbee*  pointed  out  the  connection 
between  mumps  and  deafness,  and  supposed  that  the  latter  was 

*  Diicasei  of  the  Ear,  p.  861. 
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due  to  some  affection  of  the  auditory  nerve.  "  As  a  general  rule, 
no  appearance  of  disease  can  be  detected  in  the  meatus,  mem- 
brana  tympani,  or  tympanic  cavity."  Hinton  regarded  the  sequela 
as  a  somewhat  common  one ;  but  the  experience  of  most  surgeons 
is  probably  to  the  contrary  effect.  Hinton's  words  are,  "  Next,  or 
perhaps  equal  in  frequency  to  scarlatina,  in  this  respect,  stands 
mumps,  which  has  an  effect  on  the  nervous  apparatus  of  the  ear 
which  has  as  yet  received  no  explanation,  and  affords  no  clue  to 
the  use  of  remedies,  every  part  of  the  ear  being  normal,  so  far  as 
examination  can  extend,  but  the  function  is  almost  abolished." 
Sir  W.  Dalby  says  that  mumps  must  be  included  among  the 
causes  that  induce  deaf-mutism,  and  that  on  many  occasions  he 
has  known  partial  or  total  deafness  to  take  place  during  an  attack 
of  mumps.  Only  in  the  last  edition  of  his  work  does  Politzer 
make  any  reference  to  this  disease  as  a  cause  of  deafness.  It 
would  appear  that  disease  of  the  middle  ear  is  not  infrequently 
associated  with  the  labyrinthine  disorder.  When,  apparently,  the 
labyrinth  alone  is  affected,  the  deafness  may  be  on  one  or  both 
sides,  and  is  generally  complete  and  incurable.  Gruber  records 
a  case  in  which  the  swelling  of  the  gland  was  relatively  very 
slight;  but  on  the  third  day,  the  patient,  a  boy  ten  years  of 
age,  became  totally  deaf  on  both  sides,  and  was  not  relieved  by 
any  treatment.  The  case  was  a  sporadic  one,  and  all  the  symptoms 
were  of  the  mildest  description.  Such  cases  are  explained  by 
assuming  a  process  of  metastasis,  and  are  compared  with  those 
in  which  inflammation  occurs  in  the  testes  and  breasts.  Various 
substances  may  enter  the  circulation,  and  cause  obstructions 
and  secondary  disturbances  in  organs,  such  as  the  labyrinth,  with 
complicated  circulatory  apparatus,  particularly  when  the  escape  of 
blood  is  in  any  way  hindered.  In  typical  cases,  the  complete  deaf- 
ness, its  rapid  occurrence,  the  absence  of  marked  symptoms  of 
middle-ear  disease,  and  the  disturbances  of  equilibrium  which  may 
continue  for  weeks  or  months  afterwards,  tend  to  prove  that  the 
lesion  is  situated  in  the  labyrinth. 

Dr.  Brunner,*  of  Zurich,  arrives  at  the  following  conclusions 
with  regard  to  deafness  after  mumps : — (1)  The  nervous  deafness 
after  mumps  may  be  unilateral  or  bilateral,  the  former  being  more 
frequent.  (2)  It  is  complete,  and,  according  to  past  experience, 
incurable.     (3)  It  develops  rapidly  (that  is,  in  a  few  days)  with 

*  Archivet  of  Otology^  vol.  xi.  p.  102. 
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vertigo  and  subjective  noises,  the  latter  symptoms  lasting  a  long 
time.  (4)  There  is  little  or  no  fever ;  pain  is  very  seldom 
complained  of,  and  consciousness  is  not  lost.  (5)  The  complica- 
tion is  noticed  in  children  and  in  adults,  and  would  seem  to  be 
more  frequent  in  the  latter. 

The  deafness  and  other  aural  symptoms  occasionally  precede 
the  local  pain  and  swelling,  and  may  then  be  regarded  as  the 
evidences  of  general  infection.  In  most  cases,  however,  the 
aural  symptoms  are  developed  either  between  the  third  and 
eighth  day  of  the  complaint,  or  as  the  latter  subsides.  The 
deafness  comes  on  suddenly  and  rapidly  increases ;  it  is  usually 
accompanied  or  closely  followed  by  tinnitus,  giddiness,  pain  in 
the  forehead  or  occiput,  and  nausea.  The  patient  staggers  on 
attempting  to  walk  ;  but  there  is  no  loss  of  consciousness.  Pain 
may  be  altogether  absent,  and  when  present,  it  may  last  only  a 
few  hours.  In  some  cases,  an  attack  of  mumps  is  followed  by 
distinct  evidences  of  meningitis,  with  subsequent  marked  uni- 
lateral deafness. 

The  degree  of  febrile  movement  varies ;  the  temperature  is 
likely  to  be  high  if  the  otitis  occur  at  an  early  period.  Both  ears 
may  be  simultaneously  or  successively  affected ;  but  the  symptoms 
are  not  infrequently  confined  to  one  ear,  and  the  right  is  more 
prone  to  suffer  than  the  left.  The  same  difference  is  observed  in 
the  case  of  the  testicles. 

On  examination,  the  tympanic  membrane  and  cavity  are 
found  normal ;  but  there  is  absolute  deafness  for  sounds  and  notes 
of  all  kinds.  Bone-conduction  also  is  totally  lost.  The  deafness 
is  often  peimanent,  though  the  other  sjTnptoms  may  gradually 
disappear.  Deaf-mutism  is  sometimes,  though  rarely,  attributable 
to  mmnps.  Among  147  cases,  two  were  said  to  have  been  caused 
by  the  latter  affection  (Roosa). 

Besides  this  purely  nervous  lesion,  exudative  and  suppurative 
middle-ear  disorder  may  occur  during  the  course  of  mumps.  In 
these  cases,  the  infectious  material  may  be  supposed  to  travel  from 
the  gland  to  the  mouth,  and  thence  through  the  Eustachian  tube 
to  the  e^r,  where  it  gives  rise  to  acute  inflammation.  The 
labyrinth  is  seldom  affected. 

The  inflammation  may  take  another  course,  and  extend  to  the 
ear  through  the  Cilaserian  fissure,  which  is  relatively  wider  in 
children  than  in  adults.     In  those  rare  cases  in  which  abscess 
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forms  in  the  glands,  the  matter  may,  of  course,  pass  directly  into 
the  ear. 

The  aural  complications  in  these  latter  cases  are  easily 
explained;  but  the  case  is  different  with  regai'd  to  the  purely 
labyrinthine  disorders  connected  with  mumps,  and  at  least  two 
different  views  are  held  as  to  their  origination.  The  first  regards 
the  inflammation  of  the  parotid  gland  as  a  local  disease,  and  the 
development  of  the  processes  in  other  organs  as  the  result  of 
extension  or  of  metastasis.  According  to  the  second  view,  mumps 
is  a  general  disorder,  which  may  localise  itself  in  various  parts  of 
the  body.  The  affection  of  the  internal  ear,  possibly  amounting 
in  its  final  stage  to  atrophy  of  the  auditory  nerve,  may  be  regarded 
as  the  direct  local  effect  of  the  general  infection,  just  as  occurs  in 
the  testicles,  ovaries,  breasts,  kidneys,  and  prostate  gland.  These 
parts,  however,  differ  from  the  ear  in  being  glandular  organs. 

We  must  suppose  that  the  blood  contains  a  specific  virus, 
perhaps  like  the  parasite  of  malaria,  connected  with  the  blood- 
corpuscles,  or  some  other  micro-organism,  and  that  this  passes 
into  the  internal  ear  and  sets  up  a  plastic  or  exudative  inflamma- 
tion. The  products  thus  formed  do  not  become  absorbed,  but  are 
converted  into  connective  tissue  extending  between  the  end-organs 
of  the  nerves  and  the  parts  around,  and  inducing  atrophy  of  the 
sentient  structures. 

Another  explanation,  suggested  by  Urbantschitsch,*  is  to  the 
effect  that  the  changes  in  the  labyrinth  ai^e  due  to  reflex  action. 
The  irritation  of  the  fibrils  of  the  fifth  nerve  contained  in  the 
gland  is  conveyed  to  the  labyrinth.  This  author  has  seen  two 
cases  of  deafness  consequent  npon  inflammation  of  the  sub- 
maxillary gland.  In  one  of  these,  the  deafness,  after  lasting 
four  years,  subsided  for  a  few  weeks,  and  then  recurred  and 
remained  unaffected  bj"^  treatment. 

Schwartze'st  view  is  that  all  the  local  disorders,  including 
those  of  the  labyrinth,  which  occur  in  mumps  are  due  to  the 
migi-ation  of  a  specific  micro-organism,  the  exact  nature  of  which 
has  not  as  yet  been  definitely  ascertained. 

With  regard  to  the  treatment  of  deafness  following  mumps, 
a    case    is    recorded    by    Mr.    F.    W.    Jollye,J    in    which    the 

•  Lehrhuoh  der  Okrenheilkunde,  III.  Aufl.  S.  436. 
t  Uandbuch  der  OhrenheilkHnde,  I.  Bd.  S.  686. 
X  Archives  of  Otology^  vol.  xxvii.  p.  20. 
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administration  of  i)ilocarj)ine,  at  first  subcutaneously  and  after- 
wards by  the  mouth,  was  followed  by  complete  restoration  of 
hearing. 

INFLUENZA  ^VNI)  DISEASES  OF  THE  EAR. 

During  the  recent  epidemics  of  influenza,  various  forms  of 
aural  diseases  have  been  noticed  as  complications  of  the  general 
affection  in  a  small  proportion  of  cases.  These  forms  may  be 
classified  under  four  heads: — 

1.  Cases  characterised  bj'  swelling  and  hj^eraemia  of  the 
mucous  membrane  of  the  middle  ear,  with  scarcely  any  or  very 
little  loss  of  function. 

2.  Cases  in  which  the  symptoms  are  pain  in  the  ear,  fever, 
diffused  redness  and  exudation  in  the  tympanum  and  redness  of 
the  membrane,  with  more  or  less  secretion,  at  first  sero-mucous 
and  afterwards  sero-purulent  in  character. 

.  3.  The  purely  haemorrhagic  form,  and  the  one  most  tj'pical 
of  its  origin.  Either  the  tympanic  cavity  or  the  surface  of  the 
membrane  may  be  the  source  of  the  haemorrhage,  which  may 
continue  at  intervals  during  several  weeks.  The  bleeding  in 
some  cases  is  preceded  by  the  formation  of  haemorrhagic  vesicles 
on  the  tympanic  membrane.  These  vesicles  are  sometimes  ring- 
shaped,  and  appear  on  the  membrane  after  spontaneous  perfora- 
tion or  paracentesis.  They  have  also  appeared  in  the  external 
meatus.     (See  pages  205  and  261.) 

4.  The  fourth  form  is  cliaracterised  by  severe  purulent  in- 
flammation of  the  middle  ear,  and  the  process  is  very  apt  to 
extend  to  the  mastoid  cells ;  this  portion  of  the  bone  is  often 
painful  on  the  first  or  second  day  of  the  disease.  Politzer 
noticed  mastoid  symptoms  in  eighteen  out  of  134  cases.  Lemke,* 
of  Rostock,  records  sixty-four  cases  of  ear-disease  in  consequence 
of  influenza ;  oi)ening  of  the  mastoid  was  required  in  eleven,  and 
four  of  these  showed  acute  caries  and  necrosis. 

In  some  cases  of  influenza  the  symptoms  point  to  disorder  of 
the  labyrinth,  as  in  two  instances  recorded  by  Dr.  Moos,  f  In 
one  of  these,  the  symptoms  were  those  of  M^ni^re's  disease ;  in  the 
other,  that  of  a  man  twenty-five  years  of  age,  there  was  sudden 

♦  Archivfii  rf  Otology,  1896,  p.  60. 

t  Schwartie*8  Handbuch  der  Ohrenkeilkunddf  S.  582. 


INI-XUENZA  AND  DISEASES  OF  THE  EAR.  615 

nipture  of  the  tympanic  membrane,  with  escape  of  blood,  but 
without  giddiness.  Hearing  was,  however,  totally  lost,  and  it 
was  inferred  that  haemorrhage  had  likewise  taken  place  into 
the  cochlea. 

It  must  be  observed  that  these  disorders  of  the  tympanum 
may  either  be  preceded  by  affections  of  the  naso-pharynx,  or 
may  be  developed  spontaneously,  i.e.,  through  the  blood  as  the 
channel  of  infection.  That  this  latter  is  the  source  of  origin  in 
many  cases  is  made  probable  by  the  fact  that  the  marked  aural 
symptoms  may  occur  at  a  very  early  period,  either  simultaneously 
with  the  fever  or  very  soon  after  its  development. 

The  haemorrhages  are  certainly  peculiar,  though  some  author- 
ities refuse  to  admit  their  special  significance.  In  cases  of 
influenza,  haemorrhage  has  been  observed  to  take  place  from 
mucous  membranes  in  various  parts  of  the  body — e.g,,  the  nose, 
the  bowels,  and  the  female  genital  organs.  That  changes  occur 
in  the  blood  is  shown  by  the  frequent  appearance  of  a  yellowish 
or  jaundiced  hue  of  the  sclerotic  or  of  the  integument,  the 
diminution  of  haemoglobin,  the  destruction  of  many  red  blood- 
corpuscles,  and  the  swelling  of  the  spleen.  Other  changes  in  the 
vascular  system  are  due  to  the  effects  of  the  disease  on  the  vaso- 
motor apparatus  ;  the  most  noticeable  being  the  alterations  in  the 
blood-pressure  and  the  increased  permeability  of  the  capillar}' 
walls,  a  predisposing  cause  both  of  inflammatory  processes  and  of 
capillary  thromboses.  It  is  also  possible  that  the  toxines  secreted 
by  the  bacillus  of  influenza  may  cause  necrosis  of  blood- 
vessels, and  thus  play  a  considerable  part  in  the  production  of 
haemorrhages. 

With  regard  to  the  bacteria  present  in  the  ear  in  cases  of 
inflammation  of  the  tympanum  occurring  in  the  course  of 
influenza,  recent  investigations  have  shown  that  no  one  species  is 
exclusively  found,  but  that  several  may  exist  together  or  may 
occur  consecutively.  These  observations  are  similar  to  those 
made  in  lung-affections  connected  with  the  same  disease.  In 
these  latter,  pneumo-cocci  and  streptococci  are  first  discoverable ; 
but  in  a  later  stage  the  former  are  far  less  in  number  or 
altogether  absent.  They  return,  however,  with  each  exacerbation 
of  the  pneumonic  symptoms.  In  the  ear  the  micro-organisms 
most  abundantly  present  are  the  pneumo-diplococci,  next  the 
streptococcus  pyogenes,  and  lastly  the  staphylococcus  albus  and 
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aureus.      Several  of  these  are  not   infrequently  present      t   fh 

same  time.     All  of  them  have  been  demonstrated  f^  ^^:^4.   •     .1 

•        A  *         •     XI-      ,.  exist  m  the 

secretions  escaping  alter  paracentesis,  in  the  discharges  fro      th 

ear,  and  in  pure  cultivations.     It  is  no  longer  possible  to  assume 

that  any  one  organism  is  the  cause  of  the  organic  disorders  wh*  I 

so  frequently  occur  in  the  course  of  influenza.     Those  orean* 

which  have  been  discovered  would  appear  to  play  a   secoudarv 

part  in  the  causation  of  the  diseases  in  question. 

In  connection  with  the  epidemic  of  1890-91,  various  observers 
have  published  accounts  of  micro-organisms  which  they  regarded 
as  i)eculiar  to  influenza.     Klebs*  reported  the  discovery,  in  the 
blood,   in  almost  every  case,    of   a   flagellate  monadina,   a    one- 
ijelled  organism  executing  marked  zig-zag  movements.      It  more 
or   less  closely   resembled   the  haematozoon   found   by  the  same 
authority  in    cases   of  progressive   anaemia,   and   was    obviously 
analogous  to  the  monad  which  Klebs  regards  as  the  true  cause 
of  malarious  disorders.     This  protozoon  is  not  present  in  healthy 
blood,  and  Klebs  obtained  positive   results  by  inoculating  dogs 
with  the  secretions  of  influenza. 

The  presence  of  such  an  organism  appears  to  explain  many  of 
the  symptoms  of  the  protean  complaint,  and  especially  the  nervous 
phenomena  which  often  last  for  months,  the  evidences  of  muscular 
exhaustion,  the  profuse  sweating,  and  the  tedious  stage  of  con- 
valescence. It  will  also  furnish  a  clue  to  the  development  of 
haemorrhagic  inflammation  in  the  tympanum,  the  disorders  of 
equilibrium,  and  the  loss  of  function. 

It  may  be  assumed  that  the  micro-organism  acts  by  causing 
disintegi'ation  of  blood-corpuscles,  and  that  the  resulting  caseoos 
masses  produce  temporary  or  even  permanent  capillary  throm- 
bosis. Haemorrhages  into  the  tympanic  cavity  and  membrane 
are  the  consequences  of  the  local  obstruction  in  the  vessels. 
Local  necrosis  becomes  developed,  and  other  pathogenic  organ- 
isms, notably  pneumo-diplococci  and  streptococci,  pass  into  the 
ear.  The  protracted  character  of  the  stage  of  convalescence  is 
accounted  for  by  supposing  that  a  long  }>eriod  is  necessary  for 
the  total  removal  of  the  micro-organisms  from  the  blood. 

Still  more  recent  i-esearches  by  Pfeifier  and  Kitisato,t  in 
Berlin,  have  brought  to  light  another  micro-organism,  which  they 

•  CentraUflatt  fur  Bacterial,  n.  Paratitenkunde,  No.  6, 1890. 
t  DeuUche  Med.  Woch.,  No.  2,  1892. 
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regard  as  the  source  of  the  influenza  virus.  This  is  an  extremely 
niinute  bacillus,  even  smaller  than  the  bacillus  of  mouse  septi- 
coemia ;  it  is  found  in  the  sputum  when  the  disease  is  at  its 
height,  and  also  in  the  blood,  and  positive  results  have  been 
obtained  from  inoculation  experiments  on  monkeys. 

According  to  Dr.  Haug,  in  the  influenza  epidemic  at  Munich, 
1890-91,  aural  complications  were  recorded  in  about  twelve  per 
cent,  of  all  cases,  and  were  confined  to  the  catarrhal  and  nervous 
forms  of  the  disease.  They  were  not  noticed  in  the  cases  marked 
by  gastro-enteric  symptoms.  According  to  this  authority,  the 
cases  with  aural  complications  might  be  divided  into  two  classes : 
the  first  containing  those  cases  in  which  the  disease  spread  from 
the  throat ;  and  the  second,  those  in  which  the  aural  infection 
was  the  direct  result  of  the  influenza-poison.  The  first  class 
contained  two  subdivisions,  characterised  respectively  by  the 
mildness  and  severity  of  the  symptoms;  while  the  presence  of 
hsBmorrhagic  inflammation  and  of  nervous  afiections  served,  in 
like  manner,  to  subdivide  the  second  class. 

The  sjTiiptoms  belonging  to  the  first  subdivision  usually 
appear  between  the  third  and  the  eighth  days  of  the  complaint, 
and  consist  in  more  or  less  marked  swelling  and  hypersemia  of 
the  Eustachian  tube,  tympanum,  and  tympanic  membrane.  The 
subjective  symptoms  are  comparatively  slight;  there  is  more  or 
less  pain,  sometimes  of  a  pricking  character,  in  the  deeper  part 
of  the  ear  and  along  the  tube,  but  there  is  little,  if  any,  change 
in  the  hearing-function.  As  a  general  rule,  the  symptoms 
subside  in  from  one  to  three  weeks. 

In  the  more  severe  form,  symptoms  of  acute  middle-ear  in- 
flammation become  rapidly  developed.  They  consist  in  pain  in 
the  ear  and  adjacent  parts,  impairment  of  hearing  and  tinnitus, 
pulsation  in  the  deep  part  of  the  organ,  redness  of  the  membrane 
and  osseous  meatus,  appearances  of  mastoid  inflammation,  and 
effusion,  first  sero-mucous  and  then  muco-purulent,  into  the 
tympanum.  Perforation  of  the  membrane  marks  the  next  stage 
in  the  process;  the  opening  usually  takes  place  in  the  anterior 
inferior  segment,  but  it  is  not  infrequent  in  other  portions,  and 
sometimes  occurs  in  Shrapnell's  membrane.  The  complaint  is 
generally  unilateral,  but  both  sides  may  be  attacked,  either 
together  or  in  succession. 

In  most  cases,  the  occurrence  of  perforation  is  soon  followed 
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;  the  fever  subsides  and  t 


by  amelioration  of  all  the  sjinptoma ; 
jMiin  abates,  the  patient  ia  conscious  of  a  feeling  of  pressure  anA 
pulsating  sounda  in  the  ear,  and  of  more  or  leas  impairment  of 
function.  Under  ordinary  circumataucea  and  proper  treatment 
recoN-ery  is  completed  in  from  three  to  aix  weeks  ;  bat  if  tJie 
mastoid  process  be  involved,  caries  and  necrosis  are  very  prone 
to  occur,  and  an  operation  is  necessary  in  order  to  prevent  intra- 
cranial complications.  Extenaion  to  the  posterior  cranial  fossa, 
epidural  abscess  •  and  thrombosis  of  the  lateral  sinusf  have  beeu 
noticed  as  resulting  from  otitis  connected  with  influenza. 

It  remains  to  consider  the  second  class  of  cases,  in  whicb 
the  symptoms  are  much  more  serious.  The  inflammatiou  is  of 
the  hEemon'bagic  type,  and  its  features  are  almost  peculiar  lo 
inflaen/.a.  The  ear-symptoms  |  come  on  while  the  patients  are 
suffering  from  catarrh  of  the  aii^passages  or  from  the  phenomena 
of  the  nervous  form  of  the  disorder;  the  throat  is  free  from 
any  catan'hal  changes.  The  patients  are  usually  adults ;  youiig 
children  apjjcar  to  escape  this  complication.  The  attack  conies 
on  in  tlie  evening  or  during  the  night  with  severe  boring  pain 
deep  down  in  the  ear ;  this  ia  sometimes  preceded  by  episiAxis. 
The  pain  rapidly  increases  in  intenaity,  and  spreads  not  only 
to  the  forehead,  temples  and  neck,  but  likewise  to  the  thorax 
and  upper  exti^emity  of  the  affected  side.  Sounds  greatly 
aggravate  the  suffi^ring,  the  evidences  of  which  are  very 
marked. 

With  the  pain  tlie  fever  also  increases,  and  the  loss  of 
function  on  the  affected  side  soon  becomes  complete.  The 
membrane  is  found  to  be  of  a  dull  bluish-red.  or  even  bluish- 
black  colour,  convex  externally,  and  marked  with  dots.  In 
other  cases  the  membrane  is  either  dark-i-ed  or  scarlet  in  colour, 
and  its  surface  is  covered  with  tense  hfemorrhagic  vesicles, §  some 
as  lai-ge  as  a  pin's  head  and  others  larger,  varying  in  colour  trotn 
bluish-  to  blackish-red:  sometimes  there  is  one  large  veeicle, 
and  the  appearances  ore  apt  to  be  most  marked  on  the  postenor 
part  of  the  membrane. 

HEemorrliagic  iiililtration  of  the  tympanic  membrane^  without 

*  Archivtl  of  Otology,  ItJiffi,  p.  131. 

t  Jimnal  of  Largngolmji/,  Jthinologg.  ajid  Olatagy.  April,  189B,  p.  Sift 

}  Sea  aa  exlinutitiTe  paper  by  Dr.  B.  Haug, ''  Die  Hniiflt^gleu  Erktsnktu 
dCB  Geharorg&uos  bei  Intlueuxa,"  MUHchener  Med.  Wi»-h.,  18iK>,  No, 
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affection  of  the  cavity,  is  a  less  common  appearance^  Sometimes 
reddish  or  blackish  ecchjTnosed  spots  appear  on  a  reddened  or 
almost  normal  membrane. 

In  all  the  varieties  above  described  rupture  of  the  membrane 
soon  occurs,  sometimes  within  a  few  hours,  and  is  followed  by  the 
escape  of  dark-coloured  blood,  either  fluid  or  more  or  less  coagu- 
lated. In  a  small  proportion  of  cases,  the  haemorrhage  is  so 
profuse  that  styptic  remedies  are  required.  All  the  former 
symptoms,  with  the  exception  of  the  deafness,  now  rapidly  sub- 
side ;  and  if  this  course  be  not  observed,  some  complication — e,g,, 
the  development  of  acute  suppuration — may  be  looked  for.  More 
or  less  purulent  discharge,  however,  usually  succeeds  the  escape  of 
blood,  and  the  symptoms  then  take  the  ordinary  course.  It  is  a 
somewhat  remarkable  fact  that  in  the  later  stages  of  a  given 
epidemic  of  influenza,  the  ear-complications  are  apt  to  be  much 
more  severe  than  at  the  commencement.  The  virulence  of  the 
organism  is  supposed  to  increase  as  time  goes  on. 

The  situation  and  size  of  the  perforation  exercise  a  decided 
influence  upon  the  progress  of  the  case ;  an  opening  in  the 
posterior  superior  segment,  or  in  Shrapnell's  membrane,  and  a 
very  small  orifice  in  any  situation,  will  render  the  progress  more 
tedious  and  increase  the  liability  to  complications.  Such  obstacles 
to  the  escape  of  secretion  tend  to  the  development  of  mastoid 
inflammation  and  suppuration  with  their  attendant  dangers ;  and, 
unless  proper  treatment  be  adopted,  the  mischief  may  spread  to 
the  bones,  and  set  up  caries  and  necrosis,  with  sinus-thrombosis 
or  pysemia  as  subsequent  results.  Enlargement  of  the  aperture 
in  the  membrane,  a  free  incision  behind  the  ear  dowTi  to  the 
bone,  and  opening  of  the  mastoid  antrum,  are  the  operative 
measures  likely  to  be  required  in  such  cases.  In  some  instances 
symptoms  of  pysemia  are  very  rapidly  developed,  and  terminate 
in  death.  Inflammation  of  the  external  meatus  is  another,  but 
less  frequent,  complication.  It  may,  however,  prove  to  be  severe, 
and  lead  to  troublesome  abscesses  in  the  parotid  or  cervical 
regions. 

In  a  very  small  proportion  of  cases  the  aural  complication  is 
of  a  nervous  type.  The  patients  are  usually  free  from  all 
catarrhal  symptoms,  and  the  troubles  in  the  ear  are  referable 
to  the  sound-perceiving  apparatus.  In  the  mildest  forms  there 
is  simply  more  or  less  hyperoesthesia,  for  notes  of  all  kinds  and 
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sounrls  in  general.  Vertigo  and  subjective  sensations  are  usually 
superadded ;  but  the  hearing-power  is  unimpaired.  These  sym- 
ptoms almost  invariably  subside. 

It  verj'  rarely  hapi)ens  that  evidences  of  marked  disorder  of 
equilibrium  make  their  appearance ;  but  cases  have  occurred  in 
which  this  sjnnptom  became  prominent,  and  was  attended  by 
vomiting  and  decided  impairment  of  hearing.  Even  total  deafness 
has  been  observed,  and  \\4thout  any  apparent  change  in  the  middle 
ear.  This  complication  is  presumably  due  to  the  action  of  specific 
micro-organisms,  conveyed  to  the  labyrinth  by  the  blood-current 
or  by  the  lymphatics. 


DISEASES  OF  THE  E^VR  ASSOCIATED  WITH  TYPHUS  AND 
TYPHOID  FEVERS  AND  WITH  SMALL-POX. 

Typhus. — According  to  the  late  Dr.  Murchison,*  disorders  of 
hearing,  and  especially  deafness,  occur  in  50  per  cent,  of  all  cases 
of  tj-phus  fever.  Both  the  internal  and  the  middle  portions  of 
the  organ  are  liable  to  be  affected.  The  symptoms  connected 
with  the  fomier  part  may  appear  at  the  commencement  of  the 
disease  or  not  until  the  period  of  convalescence.  In  130  cases  of 
patients  recovering  from  typhus,  Hartmann  found  that  thirty-six 
had  aural  lesions ;  and  of  these,  tliirteen  were  suffering  from  acute 
otitis  media.  In  many  cases,  about  the  fourth  or  fifth  day  of  the 
disease  the  patients  complain  of  noises  in  the  ears,  and  especially 
of  ringing  sounds,  and  a  few  days  afterwards  the  attendants  find 
that  there  is  more  or  less  deafness,  and  sometimes  complete  loss 
of  function.  In  other  cases  there  is  intolerance  of  sound,  which 
is  a  more  unfavourable  symptom  (Murchison).  Nothing  abnormal 
can  be  detected  in  the  tympanum  or  middle  ear.  Both  sides 
are  most  commonly  affected ;  the  symptoms  pass  off  during 
convalescence,  and  the  function  is  quite  restored.  The  deafness 
is  possibly  due  to  softening  of  the  internal  muscles  of  the  ear. 

In  another  class  of  cases  the  middle  ear  is  specially  affected, 
and  the  symptoms  usually  begin  when  the  fever  is  at  its  height; 
but,  owing  to  the  state  of  the  patient,  they  may  attract  little, 
if  any,  attention.     The  symptoms  are  those  of  naso-pharyngeal 

♦  Treatise  on  the  Continued  Fevers  of  Great  Britain,  3rd  Edit,  p.  177. 
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catarrh,  extending  to  the  Eustachian  tube  and  tympanum.  The 
patient  may  complain  of  uncomfortable  sensations  in  the  throat, 
of  more  or  less  deafness,  and  sometimes  of  autophony.  If  the  ear 
be  examined,  the  membrane  is  seen  to  be  indrawn,  and  its  lustre 
is  increased,  while  the  handle  of  the  malleus  is  shortened;  the 
cavity  of  the  tympanum  is  decidedly  hyperaemic.  Sooner  or 
later,  the  subsidence  of  the  throat-symptoms  is  followed  by  that 
of  the  ear-troubles. 

There  is  yet  another  class  of  cases  in  which  the  symptoms  are 
those  of  acute  middle-ear  inflammation ;  there  is  very  severe  pain 
and  marked  diminution  of  hearing-power.  Perforation  of  the 
membrane  sometimes  takes  place ;  occasionally,  indeed,  a  copious 
discharge  from  the  ear  is  the  first  symptom  connected  with  the 
organ.  In  some  cases,  rigors,  high  fever,  intense  headache, 
delirium,  and  even  convulsions  occur  during  convalescence,  and 
cease  at  once  on  the  appearance  of  the  discharge.  Other 
instances*  have  been  recorded,  in  which  the  otorrhoea  was  pre- 
ceded by  profound  coma,  dilated  pupils,  etc.  The  opening  is 
always  small,  and  shows  no  tendency  to  enlarge ;  it  is  generally 
in  the  lower  half  of  the  membrane.  Speedy  closure  and  restora- 
tion of  function  are  the  general  rule;  complications  in  the 
labyrinth  and  extension  of  the  process  to  the  mastoid  cells  are 
very  seldom  noticed. 

Typhoid  Fever. — Aural  complications  connected  with 
typhoid  fever  were  noticed  in  the  early  part  of  this  century. 
The  additional  fact  that  meningitis  may  be  thus  induced  was 
observed  and  recorded  by  Louis  t  in  1841,  and  by  Dr.  Peacock  J 
some  years  later.  The  frequency  with  which  aural  complications 
occur  in  this  complaint  would  appear  to  vary  in  different 
epidemics;  but  sometimes  the  proportion  is  as  high  as  4  per 
cent.  All  parts  of  the  ear  are  liable  to  be  affected;  the  auricle 
may  be  the  seat  of  gangrenous  ulceration,  of  furuncles,  and  of 
abscesses.  Moreover,  in  severe  forms  of  typhoid,  the  parotid 
gland  on  one  side  is  sometimes  the  seat  of  abscess,  and  the  pus 
may  find  its  way  through  the  fissures  of  Santorini  into  the 
meatus. 

*  See  a  paper  by  Drs.  G.  A.  Kennedy  and  W.  T.  Gairdncr,  Ola9gow  Medical 
J&wnal,  1865. 

f  Beeherchet  tur  la  Fievre  Typhotde^  voL  ii.  p.  92. 
%  Medical  Times  and  Gazette,  1856,  No.  13. 
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Ill  the  middle  ear,  the  syniptonis  vary  in  character,  hnt 
assume  for  the  most  part  two  principal  forms.  In  rlie  first  of 
these,  the  condition  is  mainly  catarrhal,  and  the  Eustscliian 
tube  is  especially  affected.  In  the  second,  inflammatorr  sym- 
ptoms predominatj?.  and  the  exudation  is  manifestly  purulent. 
The  former  condition  is  rare;  but  the  second  is  decidtnlly 
common,  and  may  be  attended  by  serious  consequences. 

In  most  caaea  the  aural  symptoms  appear  during  the  later 
stages  of  the  fever — that  is,  during  the  fourth  week,  Tlie  patient 
complains  of  pain  (not  particidarly  severe)  and  deafnt?^ ;  ihf 
lympanic  membrane  is  hypei-asmic,  and  more  or  less  swollen  and 
opaque.  Pain  and  tenderness  over  the  mastoid  process  ai^  aome> 
times  present  at  a  very  early  stage.  These  symptoms  continue 
for  two  or  three  weeks,  and  may  then  subside.  The  coniplaini. 
however,  not  infi-equently  assumes  a  more  serious  type.  Their 
is  severe  and  increasing  pain,  marked  deafness,  tinnitus,  and 
evidences  of  decided  inflammation  of  the  membrane;  bone^oii- 
duction  ia  not  interfered  with.  The  t*mi>erature,  wliicli  may 
previously  have  approached  the  normal,  again  rises  in  proportion 
to  the  inflammation. 

After  a  few  days  perforation  occurs,  and  most  commonly  in 
the  posterior  sujierior  quadrant,  This  exceptional  position  is  said 
to  be  due  to  the  fact  that  the  patient  almost  constantly  Ufs  im 
his  back  ;  multiple  perforations  are  not  very  rare.  The  discharge, 
at  first  sanious,  soon  becomes  purulent,  and  contains  iiunieruui 
shi-eds  of  epidermis.  In  a  later  stage,  granulations  and  |3olyj><iid 
growths  are  somewhat  common.  The  proliferation  am)  detach- 
ment of  epithelial  cells  gradually  cease,  and  the  niembmne 
assumes  a  more  normal  condition ;  the  perforation  appears  as  a 
black  opening  in  a  red  surface. 

The  subjective  symptoms  do  not  subside  with  the  establiitii- 
ment  of  the  perforation ;  and  febrile  attticks  are  apt  to  recur. 
especially  when  the  opening  becomes  blocked  up,  and  the  aenre- 
tion  is  preventefl  from  escaping.  As  a  general  nUe,  the  opening 
shows  no  tendency  to  enlarge. 

A  marked  feature  in  these  cases  of  middle-ear  inflamiualitw 
connected  with  typhoid  fever  is  the  tendency  of  the  process  to 
extend  to  the  mastoid  portion.  Such  extension  occurs  very  soon 
after  the  development  of  the  disease  in  the  tynijiaiium ;  in  wjoii' 
cases  indeed  it  would  appear  to  be  contemporaneous  vrith  or  eT» 
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antecedent  to  it.  At  a  very  early  period  there  is  often  tenderness 
on  pressure  over  the  maat-oid,  and  pus  may  form  nnder  the 
perioateum  ;  and  the  bone  may  become  either  carious  or  necrotic. 
So  marked  is  this  symptom  in  some  cases,  and  so  early  does  it 
appear,  that  the  changes  in  the  bone  have  been  regarded  as  due  to 
primary  ostitis,  that  ia,  to  inflammation  not  caused  by  the  con- 
dition of  the  tympanum.  Caries  of  the  osaiclea  ia  another  com- 
plication which  will  greatly  prolong  the  duration  of  the  case. 
As  a  general  rule,  however,  inSammation  of  the  middle  ear, 
connected  with  typhoid  fever,  gradually  aitbsidea,  and  the  parts 
are  restored  to  their  normal  condition.  If,  however,  the  mastoid 
complication  be  severe,  and  an  operation  be  required,  the  course 
ia  certain  to  prove  tedious.  Symptoms  of  meningeal  irritation 
sometimes  appear,  and  may  prove  serioua  ;  but  they  are  usually 
transient,  and  are  due  only  to  hypertemia  extending  from  the 
labyrinth.  In  one  case,  recorded  by  Dr.  Murchison,*  the  head- 
symptoius  api>eared  at  intervals  during  more  than  two  years. 
The  patient,  a  girl  aged  sixteen,  had  suffered  from  typhoid  fever, 
and  on  the  thirty-fourth  day,  pain  in  the  ear  and  deafness  were 
complained  of.  Five  days  later  there  was  purulent  discharge. 
Three  mouths  afterwards  there  were  marked  head-symptoms, 
and  the  attacks  continued  for  more  than  two  years.  During 
this  period  there  were  frequent  signs  of  mastoiditis,  and  detach- 
ment of  portions  of  the  bone. 

There  ia  yet  anotlier  class  of  cases  in  which  the  aural  com- 
plication of  typhoid  fever  affects  the  nervous  structures.  The 
symptoms  appear  in  the  early  stages  of  the  disease,  and  consist 
of  very  severe  tinnitus,  the  sounds  being  of  a  ringing  or  buzzing 
character.  They  are  accompanied  by  a  greater  or  less  degree  of 
deafness,  affecting  generally  both  sides.  Disorder  of  equilibrium 
has  not  been  noticed,  and  no  objective  changes  can  be  detected  on 
examination. 

The  course  of  the  aural  complication  is  for  the  most  part 
favourable,  but  the  local  symptoms  are  apt  to  reappear  during 
recurrences  of  fever.  Subsidence  ia,  however,  the  rule ;  and  only 
in  a  very  small  proportion  of  cases  is  there  any  permanent 
deterioration  of  hearing-power. 

With  regard  to  the  cause  of  these  aural  complications  of 
typhoid  fever,  the  gangrene  of  the  auricle  must  be  set  down  as 
•  Trfatiit  OK  ConiinHtd  Fetvrt,  3rd  Edit.,  Ca»a  No.  69,  p,  584. 
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In  the  middle  tur.  the  symptoms  vary  in  character,  but 
assume  for  the  most  part  two  principal  forms.  In  the  first  of 
therse,  the  condition  is  mainlv  catarrhal,  and  the  Eustachian 
tube  is  especially  affected.  In  the  second,  inflammatory  sym- 
ptoms predominate,  and  the  exudation  is  manifestly  purulent. 
The  former  condition  is  rare ;  but  the  second  is  decidedly 
common,  and  may  be  attended  by  serious  consequences. 

In  most  cases  the  aural  symptoms  apjiear  during  the  later 
stages  of  the  fever — that  is,  during  the  fourth  week.  The  patient 
complains  of  pain  (not  particularly  severe)  and  deafness;  the 
tympanic  membrane  is  hyperaemic,  and  more  or  less  swollen  and 
opaque.  Pain  and  tenderness  over  the  mastoid  process  are  some- 
times present  at  a  verj-  early  stage.  These  sjTnptoms  continue 
for  two  or  three  weeks,  and  may  then  subside.  The  complaint, 
however,  not  infrequently  assumes  a  more  serious  tj'pe.  There 
is  severe  and  increasing  pain,  marked  deafness,  tinnitus,  and 
evidences  of  decided  inflammation  of  the  membrane;  bone-con- 
duction is  not  interfered  with.  The  temperature,  which  may 
previously  have  approached  the  normal,  again  rises  in  proportion 
to  the  inflammation. 

After  a  few  days  perforation  occurs,  and  most  commonly  in 
the  posterior  superior  quadrant.  This  exceptional  position  is  said 
to  be  due  to  the  fact  that  the  patient  almost  constantly  lies  on 
his  back ;  multiple  perforations  are  not  very  rare.  The  discharge, 
at  first  sanious,  soon  becomes  purulent,  and  contains  numerous 
shreds  of  epidermis.  In  a  later  stage,  granulations  and  polypoid 
growths  are  somewhat  common.  The  proliferation  and  detach- 
ment of  epithelial  cells  gradually  cease,  and  the  membrane 
assumes  a  more  normal  condition ;  the  perforation  appears  as  a 
black  opening  in  a  red  surface. 

The  subjective  symptoms  do  not  subside  with  the  establish- 
ment of  the  perforation ;  and  febrile  attacks  are  apt  to  recur, 
especially  when  the  opening  becomes  blocked  up,  and  the  secre- 
tion is  prevented  from  escaping.  As  a  general  rule,  the  opening 
shows  no  tendency  to  enlarge. 

A  marked  feature  in  these  cases  of  middle-ear  inflammation 
connected  with  typhoid  fever  is  the  tendency  of  the  process  to 
extend  to  the  mastoid  portion.  Such  extension  occurs  very  soon 
after  the  development  of  the  disease  in  the  tympanum ;  in  some 
cases  indeed  it  would  appear  to  be  contemporaneous  with  or  even 
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antecedent  to  it.  At  a  very  early  period  there  is  often  tenderness 
on  pressure  over  the  mastoid,  and  pus  may  form  under  the 
periosteum ;  and  the  bone  may  become  either  carious  or  necrotic. 
So  marked  is  this  symptom  in  some  cases,  and  so  early  does  it 
appear,  that  the  changes  in  the  bone  have  been  regarded  as  due  to 
primary  ostitis,  that  is,  to  inflammation  not  caused  by  the  con- 
dition of  the  tympanum.  Caries  of  the  ossicles  is  another  com- 
plication which  will  greatly  prolong  the  duration  of  the  case. 
As  a  general  rule,  however,  inflammation  of  the  middle  ear, 
connected  with  typhoid  fever,  gradually  subsides,  and  the  parts 
are  restored  to  their  normal  condition.  If,  however,  the  mastoid 
complication  be  severe,  and  an  operation  be  required,  the  course 
is  certain  to  prove  tedious.  Symptoms  of  meningeal  irritation 
sometimes  appear,  and  may  prove  serious ;  but  they  are  usually 
transient,  and  are  due  only  to  hypereemia  extending  from  the 
labyrinth.  In  one  case,  recorded  by  Dr.  Murchison,*  the  head- 
symptoms  appeared  at  intervals  during  more  than  two  years. 
The  patient,  a  girl  aged  sixteen,  had  sufiered  from  typhoid  fever, 
and  on  the  thirty-fourth  day,  pain  in  the  ear  and  deafness  were 
complained  of.  Five  days  later  there  was  purulent  discharge. 
Three  months  afterwards  there  were  marked  head-symptoms, 
and  the  attacks  continued  for  more  than  two  years.  During 
this  period  there  were  frequent  signs  of  mastoiditis,  and  detach- 
ment of  portions  of  the  bone. 

There  is  yet  another  class  of  cases  in  which  the  aural  com- 
plication of  typhoid  fever  aff*ects  the  nervous  structures.  The 
symptoms  appear  in  the  early  stages  of  the  disease,  and  consist 
of  very  severe  tinnitus,  the  sounds  being  of  a  ringing  or  buzzing 
character.  They  are  accompanied  by  a  greater  or  less  degree  of 
deafness,  afiecting  generally  both  sides.  Disorder  of  equilibrium 
has  not  been  noticed,  and  no  objective  changes  can  be  detected  on 
examination. 

The  course  of  the  aural  complication  is  for  the  most  part 
favourable,  but  the  local  symptoms  are  apt  to  reappear  during 
recurrences  of  fever.  Subsidence  is,  however,  the  rule ;  and  only 
in  a  very  small  proportion  of  cases  is  there  any  permanent 
deterioration  of  hearing-power. 

With  regard  to  the  cause  of  these  aural  complications  of 
typhoid  fever,  the  gangrene  of  the  auricle  must  be  set  down  as 

♦  Treatiie  an  Cantimi€d  Fevers,  3rd  Edit.,  Case  No.  69,  p.  664. 


624  LOCAL  AND  GENERAL  AFFECTIONS. 

evidence  of  a  trophoneurosis,  and  not  as  the  result  of  pressure. 
The  affections  of  the  middle  ear  are  in  part  due  to  extension  from 
the  pharynx,  but  in  still  greater  measure  to  the  direct  action  of 
the  micro-organisms  contained  in  the  blood.  Not  only  the  bacilli 
of  typhoid,  but  staphylococci,  streptococci,  and  diplococci  take 
part  in  the  causation  of  the  local  disease. 

The  cause  of  the  nervous  form  of  the  complication  is  very 
obscure.  Changes  in  the  blood-current  may  be  assumed  to  exist, 
or  it  may  be  supposed  that  the  specific  virus  gains  access  to  the 
labyrinth  and  affects  the  organ  of  hearing,  or  causes  changes 
in  the  nervous  elements.  In  fatal  cases,  deposits  of  lymphoid 
cells,  infiltrations  of  small  cells,  connective-tissue  formations, 
and  fatty  degeneration  of  various  parts  have  been  occasionally 
observed. 

Small-pox. — This  disease  is  rarely  attended  by  aural  com- 
plications ;  the  proportion  in  which  these  appear  varies  from 
0*2  to  1*6  per  cent.  Moreover,  they  are  seen  only  in  the  severe 
forms  (confluent  and  haBuiorrhagic),  and  not  in  the  ordinary  type 
of  the  disease. 

In  many  cases  of  severe  small-pox  the  einiption  is  veiy 
marked  on  the  auricle,  and  shows  itself  at  a  very  early  period. 
The  pustules  follow  the  usual  course,  and  cause  great  swelling 
of  the  part  and  alteration  of  shape.  Owing  to  their  confluence, 
large  accumulations  of  pus  are  sometimes  formed.  The  osseous 
meatus  remains  unaffected ;  but  the  cartilaginous  portion  may  be 
quit«»  occluded  by  the  pustules,  which  cause  not  only  severe 
I>ain,  but  also  deafness  and  noises  in  the  ear.  In  later  stages. 
8omt»  amount  of  ulceration  may  take  place,  and  the  resulting 
cicatrisation  may  produce  more  or  less  deformity. 

In  some  cases,  however,  the  aural  affection  is  of  a  different 
kind,  and  is  due  to  extension  from  the  throat.  The  symptoms 
are  pain,  moderate  deafness,  and  a  hyperasmic  and  indrawn  con- 
dition of  the  membrane ;  but  these  mav  remain  unnoticed  when 
the  constitutional  symptoms  are  in  any  way  severe.  Occasionally 
the  aural  complication  is  much  more  serious ;  the  membrane  soon 
1  becomes  perforated,  and  the  symptoms  are  those  of  diphtheritic 
inflammation.  In  exceptional  cases,  suppurative  inflammation 
of  the  labyrinth  is  superadded.  In  another  class  of  cases, 
the  Eustachian  tubes  are  the  parts  most  affected ;  ulceration 
occurs,  and  the  healing  process  results  in  obliteration  of  the  tube. 
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In  the  severest  or  hasmorrhagic  form  of  small-pox,  symptoms 
referable  to  the  ear  are  usually  masked  by  those  of  the  general 
condition.  On  post-mortem  examination,  the  labyrinth  has  been 
found  in  a  condition  of  marked  hypersemia,  or  presenting  circum- 
scribed or  diffuse  patches  of  infiltration.  HaBmorrhage  into  the 
sheath  of  the  nerve  is  another  appearance,  and  is  presumably 
due  to  embolism  and  rupture  of  vessels. 


DISEASES  OF  THE  EAR  ASSOCIATED  WITH  MALARIA. 

The  organ  of  hearing  is  liable  to  be  affected  by  the  malarial 
poison ;  and  the  course  of  the  symptoms  thus  produced  is  of , 
a  peculiar  character.  They  may  be  regarded  as  the  local  mani- 
festation of  the  general  infection.  In  comparison  with  the  fre- 
quency of  malarial  fever,  these  aural  complications  are  decidedly 
rare ;  they  have  indeed  been  attributed  to  the  quinine  employed 
in  the  treatment.  This  assertion  may,  in  some  cases,  be  correct ; 
but  in  others  the  symptoms  are  in  all  probability  due  to  malaria. 

As  might  be  expected,  no  affection  of  the  external  ear  has 
been  attributed  to  the  influence  of  malaria ;  the  symptoms  are 
manifested  in  the  other  divisions  of  the  organ  of  hearing.  Their 
intermittent  character  is  the  peculiar  feature.  In  the  middle  ear, 
the  S}'Tnptoms  occur  in  several  forms.  In  one  set  of  cases, 
usually  of  the  tertian  or  quartan  ty|^e,  after  several  recurrences 
of  the  ordinary  attacks,  during  the  cold  stage  of  a  paroxysm, 
the  patient  complains  of  noises  in  the  ears,  pain  in  one  ear, 
extending  to  adjacent  parts,  and  more  or  less  deafness.  During 
the  hot  stage,  the  symptoms  are  greatly  aggravated,  the  pain 
becoming  very  intense.  On  examination,  the  appearances  are 
those  of  acute  middle-ear  inflammation ;  the  membrane  is  bluish- 
grey  or  bright  red,  the  margin  is  obscured,  and  there  are  signs 
of  commencing  exudation.  During  the  sweating  stage,  the 
symptoms  pass  away,  but  recur  with  fresh  attacks. 

In  other  cases  the  symptoms  are  of  a  milder  type,  and  no 
marked  change  is  discoverable  on  examination.  The  patient 
complains  of  noises  and  pulsations  in  the  ears  during  the  attack ; 
but  there  is  little,  if  any,  deafness.  Sometimes  the  aural  sym- 
ptoms occur  alone,  after  the  characteristic  attacks  of  fever  have 
ceased.      They  recur  at  almost  regular  intervals,  and  eventually 

40 
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more  or  less  exudation  remains  in  the  tympanum.  The  connec- 
tion between  these  attacks  and  malaria  is  rendered  probable  by 
the  history  of  the  case,  by  the  regularity  of  their  occurrence, 
and  also  by  the  fact  that  they  are  relieved  or  prevented  by  full 
doses  of  quinine,  but  continue  indefinitely  if  that  remedy  be 
withheld. 

The  local  influence  of  malaria  can  sometimes  be  detected  in 
patients  suffering  from  aural  diseases.  Thus  in  a  case  of  chronic 
otorrhoDa,  malarial  influence  may  show  itself  in  the  form  of 
severe  attacks  of  intermittent  neuralgia  in  the  ear  itself,  and 
radiating  to  the  temple  and  teeth.  These  may  occur  when 
attacks  of  fever  are  altogether  absent. 

In  another  and  a  more  distinct  class,  the  nervous  structures 
of  the  ear  are  especially  implicated.  Unless  as  a  result  of  pre- 
vious disease,  there  is  no  appearance  of  exudation  or  inflammar 
tion;  but  the  tympanic  membrane  and  the  middle  ear  are  quite 
normal.  The  symptoms  take  the  form  either  of  neural^a  or  of 
sensory  irritation,  with  or  without  deafness.  The  pain  is  referred 
to  the  deeper  parts ;  it  comes  on  at  regular  intervals,  and  is 
usually  severe.  It  may  extend  to  the  temple,  the  circumference 
of  the  orbit,  and  to  the  mastoid  and  occipital  regions.  After 
lasting  for  a  few  hours,  it  entirely  subsides.  Recurrence  can 
generally  be  prevented  by  full  doses  of  quinine. 

It  must  not  be  forgotten  that  intermittent  attacks  of  otalgia 
may  be  due  to  caries  of  the  molar  teeth.  In  cases  associated 
w4th  malaria,  removal  of  the  teeth  will  not  relieve  the  pain  ;  it 
may  indeed  have  an  opposite  effect. 

Evidences  of  nervous  disorder  mav  also  take  the  form  of 
deafness,  coming  on  at  regular  intervals  and  unaccompanied  by 
any  visible  changes.  Intermittent  attacks  of  tinnitus  also  belong 
to  this  class,  and  may  either  occur  alone  or  may  accompany  the 
deafness.  Symptoms  resembling  those  of  M6ni6re*s  disease  some- 
times assume  an  intermittent  type. 

In  all  these  cases,  a  history  of  exposure  to  malaria,  and  of 
attacks  of  intermittent  fever,  indicates  the  employment  of  quinine 
in  full  doses  (gr.  5 — 10  and  upwards).  It  may  be  advantageously 
combined  with  hydrobromic  acid,  and  should  be  given  two  or 
three  hours  before  the  expected  attack.  Croton  chloral  will  serve 
to  relieve  the  neuralgia. 
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DIABETES  AND  DISEASES  OF  THE  EAR. 

Diabetes  would  appear  to  exercise  more  or  less  influence  on 
the  course  of  certain  aural  diseases,  and  especially  on  that  of 
acute  middle-ear  inflammation.  It  has  been  repeatedly  noticed 
in  diabetic  subjects  sufiering  from  acute  otitis  media,  that  the 
mastoid  process  is  especially  apt  to  become  involved  at  a  very 
early  period,  and  tliat  the  osseous  disease  thus  set  up  runs  a 
rapid  course,  and  speedily  predominates  over  the  original  afiection. 
This  complication,  however,  is  by  no  means  peculiar  to  diabetes ; 
for  the  mastoid  cells  are  very  frequently  implicated  in  ordinary 
cases  of  acute  middle-ear  inflammation.  But  in  diabetic  subjects 
the  process  in  the  tympanum  may  be  very  slight,  and  attended 
\nth  but  little  discharge,  which,  however,  often  contains  blood. 
Whether  the  difierence  in  this  respect  is  due  to  variety  in  the 
organisms  that  are  present  is  a  point  that  is  still  undecided. 
All  that  can  be  said  is  that  the  existence  of  diabetes  appears  to 
intensify  the  destructive  processes,  and  notably  in  the  osseous 
tissue.  Not  only  the  tissue  of  the  mastoid  process,  but  also  the 
walls  of  the  tympanum,  may  become  necrosed.  It  has  been 
supposed  that  the  diminished  alkalinity  of  the  blood  in  diabetes, 
by  lessening  the  activity  of  cells  which  form  antitoxin,  may  in- 
crease the  tendency  to  disintegration.  Another  complication  has 
been  noticed  in  a  diabetic  case,  viz.,  thrombosis  of  the  carotid 
arter}',  at  its  bend  in  the  temporal  bone,  with  fatal  haemorrhage 
as  the  result. 

In  diabetic  subjects  with  mastoid  complications,  the  quantity 
of  sugar  can  be  decidedly  reduced  by  appropriate  treatment, 
though  increase  has  been  observed  after  an  operation.  This 
change,  however,  was  probably  due  to  the  influence  of  the 
chloroform. 

The  existence  of  diabetes  does  not  contraindicate  an  operation 
on  the  mastoid  process;  on  the  other  hand,  it  generally  consti- 
tutes a  reason  against  delay,  so  as  to  avert  such  consequences 
of  rapid  destruction  as  extension  to  the  dura  mater  and  other 
intracranial  complications.  Paracentesis  should  be  performed  at 
an  early  stage ;  and  the  opening  in  the  mastoid,  when  necessary, 
should  be  large  and  free,  so  that  all  diseased  tissue  can  be 
thoroughly  removed.  The  antrum  must,  of  course,  be  opened. 
Sui-gical  interference  may,  of  course,  be  contraindicated  by  the 
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state  of  the  patient's  health.  The  coexistence  of  albuminuria 
witli  an  advanced  stage  of  diabetes  would  render  an  operation 
hoi)eless. 


TUBEIJOULOUS  DISEASE  OF  THE  MIDDLE  EAR. 

Tuberculosis  of  the  middle  ear  is  not  uncommon;  the  com- 
plaint is,  however,  generally  secondary  to  tubercular  deiM>sits  in 
other  organs,  and  esj^ecially  in  the  lungs.  A  few  cases  of  priraaiy 
tul^erculosis  of  the  tenii^oral  bone  have  been  placed  on  record. 
Zaufal  *  n*ports  a  case  in  which  a  mass  of  tubt*rcles  was  imbedded 
in  the  compact  tissue  of  tlie  petrous  bone,  and  did  not  com- 
municate with  any  of  tlie  adjacent  cavities.  In  another  instance,! 
the  internal  auditory  meatus  was  blocked  up  by  a  mass  of 
tubercles  as  large  as  a  pigeon's  egg. 

The  Eustachian  tube  is  the  ordinary  channel  through  which 
bacilli  pass  into  the  tympanum,  but  they  may  also  escape  from 
the  vessels  of  the  ]:)eriosteuni  of  the  middle  ear.  In  the  pro- 
pagation of  tuberculosis,  the  Eustachian  tube  acts  in  one  of  two 
ways :  it  either  remains  normal,  and  serves  merely  as  a  channel 
for  infective  materials,  the  movements  of  which  depend  upon 
variations  of  air-pressure,  or  its  mucous  membrane  is  the  seat 
of  disease,  which  is  continued  into  the  middle  ear.  Marked 
patency  of  the  Eustachian  tube  is  observable  in  some  tuberculous 
patients  ;  and  in  such  cases  pai'ticles  of  infective  material  mar 
be  forced  into  the  tympanum  during  acts  of  coughing,  sneezing, 
and  blowing  the  nose.  When  peiforation  exists  in  the  tjTiipanic 
membrane,  bacilli  can  easily  pass  into  the  cavity  from  the 
outer  air. 

Anatomical  Appearances. — The  first  trustworthy  accounts  of 
tuberculosis  of  the  middle  ear  were  given  by  Schwartze,^  who 
described  small,  gi'cy,  miliary  nodules  on  the  inflamed  and  pro- 
liferated  mucous   membrane    of  the    inner  wall   of  the   cavitv. 

ft 

The  patients  were  children,  the  subjects   of  tubercle,   sufiering 
from  puinilent  otitis.     He  likewise  described  caseous  inflammation 

♦  Arch,/.  OhrenhHlkvnde,  II.  174. 

t  Ibid.,  vol.  V.  p.  292. 

%  Pathol,  AnaUmie  da  Ohre$,  S.  99. 
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of  the  tympanic  mucous  membrane,  occurring  almost  exclusively 
in  tuberculous  subjects.  Similar  cases  were  dejscribed  by  v. 
Troltsch,  who  considered  that  the  appearances  were  due  to  specific 
tuberculous  processes  in  the  tissues  of  the  tympaninn  and  mem- 
brane. In  recent  times,  the  diagnosis  has  been  established  by 
the  discovery  of  the  tubercle-bacilli. 

Tuberculosis  of  the  tympanum  occurs  in  two  forms,  acute 
and  chronic ;  these  are  marked  by  differences  in  the  anatomical 
appearances.  In  the  first  form,  diffuse  cellular  infiltration  of 
the  mucous  membrane  and  proliferation  of  the  cellular  elements 
are  the  prevailing  features.  There  are  few,  if  any,  giant  cells, 
but  large  numbers  of  tubercle-bacilli.  The  result  is  extensive 
necrosis  of  the  diseased  mucous  membrane,  the  tissues  of  which 
become  caseous  and  disintegrated.  Great  loss  of  substance 
necessarily  ensues ;  but  this  form  usually  occurs  in  much  debili- 
tated subjects,  and  death  puts  a  stop  to  the  progress  of  the  local 
disease.  In  the  second,  or  chronic  form,  circumscribed  masses 
of  tubercle  are  first  seen  in  the  superficial  layers  of  the  mucous 
membrane ;  their  centres  become  caseous,  and  giant  cells  are 
developed,  but  bacilli  are  not  very  abundant.  Caseous  disin- 
tegration results  in  superficial  ulcers,  and  fresh  deposits  of 
tubercle  take  place  in  the  deeper  layers.  In  consequence  of 
inflammatory  proliferation  of  cells  and  infiltration  with  leucocytes, 
the  mucous  membrane  becomes  much  thickened ;  healthy  granula- 
tions may  then  spring  up  on  the  surface,  and  the  deeper  deposits 
may  be  isolated  and  rendered  harmless  by  connective-tissue 
formation.  Under  favourable  circumstances,  the  process  may 
come  to  an  end  with  healing  as  the  ultimate  result. 

In  most  cases,  however,  the  disease  extends,  for  the  caseous 
masses,  detached  from  the  surface,  infect  other  portions  of  the 
mucous  membrane,  and  a  similar  process  readily  takes  place 
between  parts  already  in  contact.  Thus  the  inner  surface  of  the 
membrana  tympani  and  the  whole  outer  wall  of  the  cavity,  the 
mucous  covering  of  the  ossicles  and  fenesti^ae,  are  all  liable  to  be 
invaded.  As  deeper  layers  of  the  mucous  membrane  are  attacked 
the  bones  become  involved,  and  the  carious  process  extends  to  the 
ossicles.  Destruction  of  the  foot-plate  of  the  stapes  or  of  the 
promontory  lays  open  the  labyrinth,  and  the  tuberculous  process 
extends  to  the  perilymphatic  space.  Unless  the  tube  be  already 
affected,  the  process  extends  thither  from  the  cavity;  and  the 
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mastoid  antrum  and  cells  are  likewise  apt  to  be  invaded.     Por- 
tions of  the  mastoid  process  are  often  detached  as  sequestra,  after 
the  formation  of  abscesses.     Caries  of  the  roof  of  the  tjTnpanum 
is  likely  to  lead  to  inflammation  of  the  dura  mater,  which  becomes 
either  perforated   or   much  thickened.      Carious   destruction  of 
the  floor  of  the  tympanum  may  expose  the  jugular  vein  or  the 
carotid  artery,  with  fatal  haemoiThage  as  an  almost  certain  result. 
The   canal  of  the   facial   nerve   may   become   involved,    and  the 
process  may  extend  along  the   nerve    towards  the  periphery,  or 
in  the  opposite  direction  to  the  internal  meatus.     Extension  to 
the  cochlea  is  another  possible  result.     Lastly,  when  the  process 
has  become  very  severe  and  chronic,  the  access  and  development 
of  other   micro-organisms  may  set  up    profuse   suppuration,  or 
gangrene  and  fatal  septicsemia. 

Symptoms. — In  the  majority  of  cases,  unless  perforation  had 
already  existed  in  the  membrane,  the  first  symptom  noticed  by 
the  patient  is  the  sudden  discharge  of  a  somewhat  large  quantity 
of  purulent  matter.  This  is  sometimes  preceded  by  sensations  of 
fulness  or  pressure  and  imjiaired  hearing;  but  severe  pain,  so 
marked  in  acute  suppurative  inflammation  of  the  ordinary'  tsye. 
is  always  absent.  This  sudden,  painless  discharge  of  pus  from 
the  ear  is  characteristic  of  the  complaint.  In  all  other  processes 
accompanied  by  puinilent  exudation  into  the  cavity  and  rupture 
of  the  membrane,  acute  pain  is  a  constant  and  early  sjinptom. 
Its  absence  should  at  once  excite  the  suspicion  of  tuberculosis. 
There  is  likewise  an  absence  of  any  signs  of  local  reaction ;  the 
secretion  is  purulent  from  tlie  commencement;  thei*e  are  few,  if 
any,  gi*anulations  in  the  tympanum  or  on  the  membrane,  and 
proliferation  of  tissue  around  sequestra  is  verj^  scanty.  Deafness 
is  marked  only  when  deeper  parts  are  involved ;  it  is  then  often 
accompanied  by  noises  in  the  ears.  The  local  afiection  tends  to 
aggravate  the  general  condition  of  the  imtient.  It  is  always  of 
serious  import,  notwithstanding  the  comparative  mildness  of  the 
symptoms. 

Diagnosis. — The  nature  of  the  case  can  seldom  be  ascertained 
until  the  membrane  has  given  way  and  the  secretion  has  escaped. 
But  before  these  symptoms  have  appeared,  certain  changes  may 
sometimes  be  discovered  in  the  tympanic  membrane.  It  becomes 
dull  and  yellowish-gi'ey  in  colour,  and  minute  reddish-yellow 
patches  are  seen  on  its  surface  and   mark  the  spots  at  which 
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perforation  takes  place.  The  openings,  at  first  very  small, 
rapidly  become  larger,  owing  to  suppurative  disintegration  of 
their  margins.  As  this  latter  process  extends  several  openings 
coalesce,  and  in  this  way  the  greater  portion,  or  even  the 
whole,  of  the  membrane  may  be  destroyed.  The  rapid  enlarge- 
ment of  the  openings  and  their  confluence  are  characteristic 
symptoms  of  the  disease.  With  regard  to  the  diagnostic  value 
of  bacilli  in  the  discharges,  it  would  seem  that  the  micro- 
organisms of  tuberculosis  are  by  no  means  always  discoverable. 
Several  instances  are  recorded  in  which  bacilli  were  abundant  in 
the  sputum,  but  could  not  be  found  in  the  pus  discharged  from 
the  ear.  In  other  instances  there  was  positive  evidence  of  the 
presence  of  bacilli. 

Perforation  usually  exists  in  the  lower  half  of  the  membrane, 
the  remainder  being  pale  and  greyish-yellow.  The  mucous  mem- 
brane, as  seen  through  the  opening,  is  either  reddish  or  yellowish  ; 
it  is  sometimes  dotted  over  with  caseous  masses,  and  sometimes 
ulcerated.  When  the  perforation  is  larger  it  may  be  seen  that 
both  malleus  and  incus  are  either  displaced  or  wanting ;  in  some 
cases  they  are  quite  covered  up  by  greyish-red  masses  of  granu- 
lation. In  a  subsequent  stage,  but  sometimes  even  at  an  early 
period,  the  bone,  when  examined  with  a  probe,  is  found  to  be 
involved;  there  may  be  caries  of  the  mastoid  process  or  of  the 
petrous  bone,  or  of  the  osseous  wall  of  the  labyrinth. 

Prognosis. — This  is  very  unfavourable,  and  especially  when 
the  aural  afiection  is  obviously  secondary  to  tuberculous  disease 
elsewhere.  In  such  cases  the  process  runs  an  extremely  rapid 
course,  owing,  perhaps,  to  the  supervention  of  acute  miliary 
tuberculosis ;  and  life  is  rarely  prolonged  for  more  than  a  few 
months  after  the  development  of  the  disease  in  the  tympanum. 
In  some  cases,  however,  otitis  media  sets  in,  with  sudden  perfora- 
tion and  escape  of  secretion,  in  which  the  bacilli  of  tuberculosis 
are  clearly  distinguishable ;  but  decided  evidence  of  pulmonaiy 
disease  is  not  obtainable  until  some  time  afterwards.  In  these 
instances,  recovery  is  sometimes  witnessed,  and  even  a  large 
perforation  may  close.  In  other  cases  the  perforation  remains, 
and  shows  no  tendency  to  close.  The  risk  of  meningeal  and 
cerebral  complications  is  always  present.  There  may  be  no 
acute  stage  in  the  aural  affection,  and  but  little  elevation  of 
temperature.     The  otorrhcea  may  set  in  only  a  few  days  before 
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death,  while   the  symptoms  of  meningeal   or  cei-ebral  mischief 
are  of  still  shorter  duration. 

Treatment. — This  is  that  of  chronic  suppurative  otitis.  Anti- 
septic remedies  are  especially  indicated  ;  and  therefore  the  ear 
should  be  carefully  syringed  out  several  times  a  day  with  a 
warm  antiseptic  lotion ;  afterwards  it  should  be  dried  with 
absorbent  wool,  and,  finally,  powdered  boric  acid  should  be 
insufflated  in  tlie  usual  manner.  As  an  alternative  plan,  little 
plugs  of  gauze,  saturated  with  antiseptic  solutions,  may  be 
introduced  into  the  tjnnpanum.  Besides  those  in  common  use, 
iodol  maybe  thus  employed  (lodol  gr.  ij.;  Sp.  Vin.  Rect.  Hlxx. ; 
Glycerin.  Tllxl.).  As  a  matter  of  course,  the  ordinaiy  treatment 
of  tuberculosis  should  be  carried  out.  The  patients  are  generally 
improved  by  fresh  air,  good  food,  and  a  warm  climate.  Injec- 
tions of  tuberculin  have  been  tried ;  but  the  results  were  by  no 
means  satisfactory. 


SYPHILIS  AS  AFFECTING  THE  MIDDLE  EAK. 

Syphilis  affects  the  structures  of  the  middle  ear  in  a  variety 
of  ways.  It  would  ap])ear  fi-om  BUrkner's  statistics  that  about 
5  per  cent,  of  all  cases  of  middle-ear  disease,  and  7  per 
cent,  of  cases  of  nervous  deafness,  are  due  to  syphilis.  It  is 
certainly  a  cause  of  catarrhal  processes  in  the  mucous  membrane, 
acting  usually  by  extension  from  the  naso-pharynx.  Less  fre- 
quently, it  appears  to  be  associated  with  acute  purulent  inflam- 
mation of  the  middle  ear. 

Perforating  gummatous  ulcers  on  the  velum  sometimes  cause 
this  form  of  disease  of  the  middle  ear,  which  is  very  favourably 
affected  by  constitutional  treatment.  Brieger*  cites  one  case  in 
wliicli  the  middle-ear  affection  was  due  to  a  primaiy  sore  on 
the  tonsil.  Primary  ulceration  of  the  pharyngeal  oj)ening  of 
the  Eustachian  tube  may  be  caused  by  the  passage  of  a  catheter 
previously  used  ui)on  a  syphilitic  subject,  and  not  thoroughly 
cleansed  (see  page  125).  The  ulceration  may  be  followed  by 
constriction  or  closure,  with  catarrhal  or  purulent  inflammation 
of  the  tympanum  as  the  lesult. 

The   efiects    of    syphilis    upon   the    osseous    walls    and    the 

•  Klinhche  Btritrfifje  zur  Ohrenlieilhtndf,  1896,  S.  90, 
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periosteum  are  more  definite  and  serious.  They  consist  of 
hyperremia,  thickening  of  the  mucous  membrane,  bony  out- 
growths from  the  walls  and  ossicles,  ankylosis,  etc.  In  a  case 
recorded  by  Kirchner,*  the  patient,  a  man  aged  twenty-nine,  had 
contracted  syphilis  four  years  previously,  and  had  been  treated 
during  two  years  for  deafness,  exudation  into  the  tympanum,  and 
occasional  pricking  pain.  After  death,  the  ca\aty  was  found 
to  contain  sanious  exudation,  and  the  mucous  membrane  of  the 
promontory  was  decidedly  injected.  Examination  with  the 
microscope  showed  thickening  of  the  mucous  membrane,  small- 
celled  infiltration  surrounding  the  blood-vessels  and  penetrating 
their  walls.  The  larger  arteries  on  the  promontory  were  much 
narrowed,  owing  to  endarteritis  syphilitica.  This  latter  process, 
together  with  thickening  of  the  adventitia,  had  led  in  many 
places  to  coi^iplete  obliteration  of  the  vascular  canals,  and  it 
appeared  probable  that  the  oft-repeated  accumulation  of  serous 
fluid  in  the  tympanum  was  due  to  the  changes  in  the  vessels. 
Corresponding  to  those  parts  of  the  mucous  membrane  which 
were  most  seriously  affected,  were  small  bony  outgrowths,  the 
result  of  periostitis,  and  resembling  those  found  on  other  bones. 
The  Haversian  canals  contained  similar  deposits,  together  with 
small-celled  infiltration  and  accumulation  of  pigment.  In  the 
bone  itself  were  many  cavities  of  various  sizes  and  filled  with 
detritus ;  these  resulted  from  disorder  of  nutrition  consequent 
upon  the  obliteration  of  the  vessels. 

In  cases  of  hereditary  syphilis,  with  disease  of  the  nose  or 
throat,  middle-ear  suppuration,  with  copious  foetid  secretion,  is 
not  uncommon.  Absence  of  pain  and  fever  has  been  regarded 
as  characteristic  of  these  cases ;  but  a  similar  peculiarity  is  often 
noticed  in  tuberculous  patients  not  exhibiting  any  trace  of 
syphilis.  It  may  be  accompanied  by  deafness,  caused  by  disease 
of  the  labyrinth,  likewise  due  to  the  constitutional  disorder. 
Syphilitic  affections  of  the  labyrinth  will  be  described  in  a  sub- 
sequent chapter. 

In  cases  of  syphilis,  gummatous  formations  are  occasionally 
developed  within  the  mastoid  process,  and  also  in  connection 
with  the  periosteum.  In  this  latter,  the  sw^elling  is  soft  and 
sponge-like  to  the  touch,  and  gradually  increases  and  diffuses 
itself  in  various  directions,  but  causes  no  acute  local  or  general 

*  Arch.f,  Ohrenheilhinde^  vol.  xxviii.  p.  172. 
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symptoms.  The  adjacent  cervical  glands  are  more  or  less  en- 
larged. An  incision  gives  vent  to  a  yellowish-grey,  soft  mass, 
consisting  of  small,  round  cells.  The  process  may  extend  to 
the  periosteum  of  the  meatus,  forming  a  swelling  in  the  posterior 
and  superior  walls.  Under  appropriate  treatment  the  swelling 
may  subside;  but  if  left  to  itself,  softening  is  likely  to  take 
place,  and  an  opening  follows,  either  on  the  surface  of  the 
process  or  within  the  meatus.  The  character  of  the  opening, 
and  the  ulcer  which  often  results,  will  sene  as  a  guide  to  the 
nature  of  the  case,  and  similar  swellings  may  appear  on  other 
parts  of  the  cranium. 

When  the  formation  takes  place  within  the  mastoid  process, 
the  symptoms  are  :  more  or  less  gradual  swelling ;  pain,  radiating 
over  the  head,  and  especially  severe  at  night,  and  enlargement 
of  the  neighbouring  lymphatic  glands.  It  may  become  necessary 
to  open  the  process,  in  which  case  the  periosteum  will  be  found 
to  be  thickened  and  easily  separable  from  the  bone.  The  cortical 
layer  is  reduced  in  thickness,  and  yields  readily  to  the  chisel. 
Tlie  cells  beneath  are  found  to  be  occupied  by  a  homogeneous 
gelatinous  mass,  containing  a  few  minute  fragments  of  necrosed 
bone.  After  all  the  diseased  tissue  has  been  removed,  the  gap 
becomes  very  slowly  filled  up.  The  healing  process  is  expedited 
by  full  doses  of  iodide  of  potassium  and  suitable  hygienic 
measures. 
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INJURIES  OF  THE  TYMPANUM— HEMORRHAGE  IN  THE 

TYMPANUM. 

Direct  and  Indirect  Injuries — Causes  and  Symptoms  in  both  Classes — 
Escape  of  Cerebro-Spinal  Fluid ;  its  Significance — Other  Sources  of 
Watery  Discharge  from  the  Ear — Openings  in  Walls  of  Tympanum 
and  their  possible  Consequences — Haemorrhage  in  the  Tympanum 
— Causes — Sjonptoms — Treatment — Haemorrhage  with  Perforation 
or  Rupture  of  Membrane — ^Treatment. 

The  tympanum  may  be  injured  either  by  direct  or  indirect 
violence.  The  first  category  includes  cases  in  which  foreign 
bodies,  corrosive  fluids,  or  heated  vapours  pass  through  the 
meatus  and  tympanic  membrane  and  gain  access  to  the  cavity, 
and  likewise  those  in  which  the  Eustachian  tube  is  the  channel. 
The  second  class  includes  such  examples  of  indirect  injury  as 
those  which  sometimes  occur  in  connection  with  fractures  and 
fissures  at  the  base  of  the  skull,  resulting  from  falls  or  blows. 
Explosions,  e,g.,  of  dynamite,  may  shatter  the  tympanic  mem- 
brane and  cause  dislocation  or  fracture  of  the  ossicles  and  gaps 
in  the  walls.  Defects  in  the  osseous  walls  of  the  tympanum 
may  also  be  caused  by  disease  and  by  arrest  of  ossification  in 
early  life. 

When  the  tympanum  is  injured  by  a  foreign  body,  the  con- 
sequences vary  with  the  nature  and  form  of  the  substance  and 
the  degree  of  force  with  which  it  acts.  Rupture  of  the  tym- 
panic membrane,  injury  or  dislocation  of  the  ossicles,  and 
laceration  of  the  mucous  membrane  are  the  immediate  effects. 
If  the  capsule  of  the  labyrinth  or  the  roof  of  the  tympanum 
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Ije  broken  through,  escape  of  cei*ebro-spiiial  fluid  is  likely  to 
follow.  Sometimes  the  facial  canal  is  opened  and  the  nerve  in- 
juivd.  In  one  recoixled  case,  during  attempts  to  remove  a  foreign 
body  from  the  tympanum,  the  floor  of  the  cavity  was  perforated, 
with  haemorrhage  from  the  jugular  vein  as  the  result. 

Direct  injury  to  the  structures  of  the  tympanum  is  sometimes 
caused  by  projectiles,  and  wounds  of  tliis  nature  usually  involve 
adjacent  paits.  In  addition  to  the  ossicles  and  the  walls  of  the 
cavity,  the  injury  may  affect  the  chorda  tympani   nerve. 

Symptoms. — When  a  foreign  body,  of  such  a  shaj^e  as  to  pass 
readily  through  the  meatus,  is  driven  into  the  tympanum,  it  gives 
rise  to  more  or  less  severe  pain,  haemorrhage,  subjective  noises, 
and  deafness.  The  blood  which  escapes  from  the  meatus  varies  in 
(juantity ;  but  the  httmorrhage  is  generally  moderate  and  ceases 
spontaneously.  In  the  absence  of  antiseptic  remedies,  promptly 
ap^)lied,  purulent  inflammation  of  the  tympanum  with  itjs  con- 
se(juences  is  very  apt  to  result.  Division  of  the  choixla  tympani 
will  cause  loss  of  taste  in  the  corresponding  half  of  the  tongue, 
with  sensations  of  pricking,  cold,  etc.  Injuries  which  involve  the 
inner  wall  or  the  roof  of  the  tym})anum  are  to  be  regarded  as 
especially  serious.  The  former  portion  of  the  cavity  is  in  relation 
with  the  labvrinth  ;  while  the  roof,  often  veiT  thin,  is  in  close 
contact  with  the  dura  mater.  Attempts  to  remove  foreign  bodies 
from  the  tympanum  have  occasionally  i*esulted  in  serious  injury 
to  these  portions  of  the  cavity. 

Injuries  to  the  tympanum  by  heated  or  corrosive  fluids  are 
extiemelv  rare.  Thev  are  alwavs  attended  by  extensive  destruc- 
tion  of  the  neighbouring  soft  paints,  and  are  likely  to  be  followed 
l)y  purulent  inflammation,  sloughing,  etc.  Symptoms  of  a  like 
natui-e,  though  less  severe,  may  be  excited  by  the  injection  of 
stimulating  remedies,  for  curative  purposes,  through  the  Eus- 
tachian tu])e.  Caustic  solutions,  used  as  nasal  douches,  may  pass 
into  the  tympanum,  and  cause  severe  inflammation. 

Injuries  belonging  to  the  second  class — viz.,  those  caused  by 
blows  or  falls  on  the  head,  and  involving  fracture  or  flssuivs  of 
the  base  of  the  skull — generally  cause  more  or  less  profuse 
luemorrhage,  the  source  of  the  blood  being  either  the  lateral  or 
}>etrosal  sinuses,  and  in  some  cases  the  middle  meningeal  artery. 
Escaj)e  of  cerebro-spinal  fluid  is  another  symptom  which  may 
continue    for   several    days.      The    fluid    may    be   either   purely 
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serous  in  appearance,  or  more  or  less  deeply  tinged  with  blood. 
It  must  be  borne  in  mind  that  a  serous  discharge,  coming  on 
some  days  after  an  injury,  and  when  haemorrhage  has  ceased, 
is  not  necessarily  indicative  of  escape  of  cerebro-spinal  fluid ; 
it  may  be  seci'eted  by  the  tympanic  mucous  membrane.  More- 
over, the  discharge,  by  the  meatus,  of  cerebro-spinal  fluid  may 
occur  in  the  absence  of  fracture  of  the  base  of  the  skull,  inasmuch 
as  this  fluid  passes  into  the  labyrinth,  and  may  escape  therefrom 
when  the  inner  wall  of  the  tympanum  is  the  seat  of  fracture. 
Cases  in  whicli  serous  fluid  escapes  from  the  ears  after  injury 
are  by  no  means  rare,  and  the  quantity  may  be  very  consider- 
able ;  thus  three  or  four  ounces  and  even  more  have  been  dis- 
charged within  an  hour.  The  symptom  may  continue  for 
several  days,  and  then  gradually  cease.  Fissures  involving  the 
base  of  the  skull  are  by  no  means  necessarily  fatal. 

The  various  questions  connected  with  watery  discharges  from 
the  ear  after  severe  injuries  to  the  head,  are  fully  discussed  in  Sir 
P.  Hewett's  Article  in  Holmes's  St/stem  of  Surgery  *  It  is  there 
laid  down  that  the  escape  of  cerebro-spinal  fluid  "  implies  a 
fracture  cutting  across  the  meatus  internus  and  communicating 
with  the  tympanum,  a  laceration  of  the  tubular  sheath  of  the 
cerebral  membranes  surrounding  the  seventh  pair  of  nerves  within 
this  meatus,  and  a  laceration  of  tlie  membrana  tympani."  Those 
cases,  however,  in  which  the  fracture  does  not  involve  the  internal 
meatus,  though  passing  across  the  internal  and  middle  ear,  re- 
quire a  different  explanation.  The  wateiy  discharge  has  then  been 
thought  to  be  derived  from  the  perilymph  of  the  labyrinth ;  but 
its  quantity  in  some  cases  would  seem  too  great  to  be  furnished 
from  this  source.  Profuse  watery  discharge  has  also  been  noticed 
after  a  severe  injury  of  the  head,  in  cases  in  which  it  was  proved 
that  there  was  no  fracture  involving  either  the  internal  or  the 
middle  ear,  and  no  communication  whatsoever  between  these 
cavities.  In  such  cases,  the  inflamed  lining  membrane  of  the 
middle  ear  is  regarded  as  the  source  of  the  fluid  discharge, 
which  makes  its  appearance  some  hours  after  the  occurrence  of 
the  injury. 

According  to  Sir  P.  Hewett,  cases  of  wateiy  discharge  from 
the  ear  after  injury  may  be  divided  into  three  classes. 

In  the  first,  the  fluid  is  plentiful,  and  of  a  decidedly  watery 

♦  Vol.  i.  p.  593. 
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character  immediately  after  the  injury — the  discharge  is  due  to 
escape  of  cerebro-spinal  fluid,  which  can  only  take  place  through 
a  fracture  of  the  petrous  bone,  implicating  the  internal  auditory 
canal  and  its  membranes. 

In  the  second  class,  there  is  copious  and  prolonged  bleeding 
from  the  ear,  followed  by  a  watery  discharge.  This  sequence  of 
events  indicates  fracture  of  the  petrous  bone ;  but  it  cannot  be 
said  that  the  fracture  follows  any  particular  course. 

In  the  third  class  of  cases  the  discharge  at  first  consists  of 
blood  alone;  this  is  followed  by  a  watery  discharge,  varying  in 
quantity  and  as  to  the  time  of  its  appearance.  "  It  niay  be 
present  within  a  very  few  hours  after  the  accident;  it  may  be 
profuse  within  a  very  few  houi*s  of  its  appearance."  In  such 
cases  the  diagnosis  is  doubtful.  The  discharge  of  blood  is  not 
of  such  a  character  as  positively  to  indicate  a  fracture  of  the 
petrous  bone,  and  it  is  well  known  that  a  watery  discharge 
may  occur  within  a  few  hours  after  the  accident,  that  its  quantity 
may  even  be  profuse,  and  yet  there  may  be  no  fracture. 

Urbantschitsch  points  out  that  cerebro-spinal  fluid  is  distin- 
guishable from  serous  exudation  by  the  fact  that  it  contains  some 
reducing  constituent  (pyrocatechin,  according  to  Halliburton),  and 
verj'-  little  albumen.     It  does  not  spontaneously  coagulate. 

In  connection  with  fissures  caused  by  injur}-,  it  would  seem 
desirable  to  refer  to  those  openings  in  the  bony  walls  of  the 
tympanum  which  are  the  result  of  defective  ossification  or  of 
absorption  due  to  pressure.  The  openings  referred  to  are  most 
commonly  found  in  the  roof  and  the  floor  of  the  cavity,  and  in 
the  laver  of  bone  between  it  and  the  carotid  canal. 

The  plate  of  bone  forming  the  roof  of  the  tympanum,  and 
particularly  that  portion  of  it  which  is  above  the  malleo-incudal 
joint,  and  covers  the  recessus  epitympanicus,  is  often  so  thin 
as  to  be  transparent,  and  it  is  here  that  openings  or  dehiscences 
are  most  often  met  with.  Through  such  minute  gaps  the  lining 
membrane  of  the  cavity  comes  into  contact  wuth  the  dura  mater, 
and  diseased  processes  in  the  middle  ear  may  be  easily  pro- 
pagated to  the  brain.  In  children,  the  condition  of  the  petro- 
squamous suture  facilitates  communication  between  the  two 
cavities.  The  fissure  between  these  two  portions  of  the  bone  is 
occupied  by  a  prolongation  of  the  dura  mater  containing  vessels 
and  connective  tissue,  and  closely  connected   with  the   muoous 
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membrane  of  the  tympanum.  Inflammation  may  tlius  easily 
spread  from  one  cavity  to  the  other. 

The  openings  in  the  tympanic  roof  in  adult  life  are  in 
most  cases  the  evidences  of  atrophy  due  to  pressure  by  the 
convolutions  of  the  brain.  Biirkner,*  who  has  investigated 
this  subject,  states  that  in  the  macerated  skull  they  are  often 
found  associated  with  deep  digital  impressions  and  tenuity  of 
the  orbital  plates.  He  points  out  that  besides  the  spots  already 
mentioned,  dehiscences  are  sometimes  present  in  the  walls  of 
the  aqueduct  of  Fallopius,  in  the  jugular  fossa,  in  the  mastoid 
process,  and  in  the  squamous  portion.  The  formation  of  dehis- 
cences in  the  roof  of  the  tympanum  is  favoured  by  excessive 
development  of  the  cavity  and  thinness  of  the  osseous  boundaries. 
Other  investigations  t  show  that  dehiscences  occur  in  about 
7  per  cent,  of  all  cases,  and  exclusively  in  the  brachycephalic 
skulls. 

Openings  or  dehiscences  in  the  floor  of  the  cavity  may  result  . 
either  from  defective  development  or  from  pressure.  This  portion 
is  membranous  until  the  fifth  month  of  embryonic  life,  and  in 
some  cases  this  condition  persists  for  several  years  after  birth. 
Dehiscences,  the  result  of  atrophy,  are  sometimes  associated  with 
unusual  size  of  the  jugular  fossa,  which  encroaches  upon  the 
cavity  of  the  tympanum. 

The  osseous  lamella  separating  the  carotid  canal  from  the 
tympanum  is  sometimes  very  thin,  and  openings  occasionally 
exist.  These  are  for  the  most  part  the  result  of  defective  de- 
velopment, but  they  may  be  due  to  caries.  In  one  recorded 
case,  a  groove  existed  in  place  of  a  canal. 

HsBinorrhage  in  the  Tympanum  most  often  results  from 

injuries ;  but  it  may  occur  in  connection  with  various  morbid 
conditions.  When  the  membrane  is  intact,  the  injury  is  almost 
always  of  an  indirect  kind,  e.g,,  a  fall  or  blow  on  the  chin,  violent 
coughing  (as  in  whooping-cough),  sneezing,  straining  efibrts  at 
vomiting,  or  forcible  injection  of  air  through  the  Eustachian 
tube.  After  death  by  strangulation,  blood  is  often  found  efiused 
in  the  tympanum.  The  diseases  with  which  a  similar  condition 
is  sometimes  associated  are — Bright's  disease,  diphtheria,  leuco- 
cythsemia,  scurvy,  and  hsBmophilia.     During  menstruation,  and 

*  Arch./,  Ohr&iiheilhind€y  voL  riii.  p.  185, 
f  Ibid,,  voL  xxviii.  p.  169. 
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in   adv^anced   stages   of  pregnancy,  effusion  of  blood   has   l)een 
known  to  take  place  into  the  tympanum. 

Embolism  of  the  t}^npanic  arteries  is  another  condition  which 
ma}^  cause  haemorrhage  within  the  tympanum,  and  this  symptom 
may  arise  in  the  course  of  endocarditis.  The  blood  is  effused 
both  within  the  substance  of  the  mucous  membrane  and  on  the 
surface.*  The  emboli  occupy  the  spots  at  which  lateral  branches 
are  given  off,  and  consist  of  finely  granular  masses,  probably 
composed  of  micro-organisms,  which  are  found  in  abundance  in 
the  effused  blood.  In  cases  of  sudden  deafness  occurring  during 
pyaemia,  minute  sharply-defined  patches  of  effused  blood,  purple 
or  black  in  colour,  have  been  found  in  the  mucous  membrane. 
Other  local  processes — ej/.,  ulceration,  caries,  and  necrosis  of 
the  walls  of  the  cavity — may  give  rise  to  varying  degrees  of 
haemorrhage. 

When  the  membrane  is  intact,  haemorrhage  within  the 
tympanum  will  cause  more  or  less  marked  subjective  symptoms, 
as  deafness,  noises  in  the  ear,  a  sensation  of  fulness,  and 
sometimes  pain  and  vertigo.  The  objective  symptoms  vaiy  with 
the  amount  effused  and  the  previous  condition  of  the  membrane. 
When  the  part  was  previously  normal  and  the  haemorrhage  has 
]>een  somewhat  copious,  the  membrane  apj^ears  bluish-red  or 
even  black,  devoid  of  lustre,  and  projecting,  especially  at  its 
posterior  and  upper  part,  into  the  meatus.  The  handle  of  the 
malleus  appears  more  distinct  than  usual  against  the  darkened 
membrane.  Such  appearances  are,  of  course,  al>8ent  when  the 
membrane  is  opaque  and  thickened.  R&les  are  heard  when  air 
is  forced  into  the  tympanum ;  bone-conduction  is  increased  on 
the  affected  side,  while  Rinne's  test  gives  a  negative  result  In 
favourable  cases,  absorption  gradually  takes  place ;  the  membrane 
becomes  yellowish-red,  and  in  the  course  of  three  or  four  weeks 
assumes  its  normal  tint.  Suppuration,  followed  by  perforation 
of  the  membrane,  very  rarely  occurs.  As  a  result  of  injur}-, 
such  as  a  blow  on  the  side  of  the  head,  the  haemorrhage  may 
be  confined  to  the  attic;  but  only  when  that  portion  lias  been 
shut    off   by   adhesions    from    the    remainder   of   the   tympanic 

cavity. 

Treatment. — ^This  consists  in  protecting  the  affected  ear  and 
keepihg  the  patient  at  rest.     A  low  non-stimulating  diet  should 

*  Arch./.  Ohrenkeilkwidef  toL  xiv.  p.  7S. 
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be  prescribed,  and  purgatives  are  generally  useful.  After  several 
days  have  elapsed,  the  air-douche  may  be  employed  to  hasten 
absorption.  It  is  very  seldom  necessary  to  make  an  opening  in 
the  membrane,  and  unless  there  be  great  tension  and  violent 
pain,  it  is  better  to  refrain  from  any  such  operation.  K,  how- 
ever, the  latter  be  deemed  necessary,  it  should  be  performed 
under  strict  antiseptic  precautions,  otherwise  there  is  great  risk 
of  setting  up  purulent  inflammation. 

HsBmorrhage  into  the  Tympanum  with  Perforation  or 

Rupture  of  the  Membrane. — When  an  injury  which  causes  rupture 
of  the  membrane  gives  rise  at  the  same  time  to  hsemorrhage 
within  the  cavity,  more  or  less  blood  will  escape  from  the  meatus. 
A  discharge  of  blood  from  the  external  meatus  is  also  a  symptom 
of  haemorrhagic  tympanitis,  of  new  formations  in  the  canal  or  in 
the  middle  ear,  of  polypoid  growths,  of  ulceration  within  the 
cavity,  and  of  caries  of  its  walls.  Foreign  bodies  thrust  through 
the  membrane,  attempts  at  their  removal,  and  operations  upon 
polypoid  growths,  are  other  causes  of  haemorrhage  from  the 
tympanum.  Except  in  cases  of  haemophilia,  the  discharge  is 
seldom  profuse.  In  the  operation  of  paracentesis,  the  com- 
mencement of  the  internal  jugular  vein  has  been  Occasionally 
wounded  (see  page  352).  Haemorrhage  from  the  ear  after  injury 
is  regarded  as  one  of  the  most  valuable  diagnostic  signs  of  a 
fracture  of  the  base  of  the  skull  (see  page  638).  As  a  positive 
symptom,  however,  of  this  injury,  the  bleeding  must  be  copious 
and  must  continue  for  some  time.  Haemorrhage  of  this  character 
is  indicative  of  fracture  of  the  base  running  through  the  petrous 
bone,  and  creating  a  communication  between  the  cavity  of  the 
tympanum  and  some  of  the  large  vascular  channels  which  sur- 
round the  bone,  or  with,  extra vasated  blood  within  the  cranium 
itself. 

It  must,  however,  be  noticed  that  fractures  of  the  temporal 
bone  frequently  occur  without  causing  haemorrhage  from  the  ear. 
In  such  cases,  either  the  fracture  does  not  involve  the  tympanum, 
or  the  membrane  remains  intact,  so  that  the  blood  cannot  escape. 
Sir  P.  Hewett  has  recorded  seventeen  cases  of  fractured  base, 
without  bleeding  from  the  ear :  in  twelve  of  these,  the  tympanum 
was  not  involved ;  in  the  remaining  five,  the  tympanum  was 
fractured,  but  the  membrana  tympani  was  not  ruptured.  The 
prognosis  must  always  be   guarded,  for  the  fii"st   symptoms   of 
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serious  import  may  be  those  of  purulent  meningitis,  rapidly 
becoming  fatal.  The  sound  condition  of  the  tympanic  membrane 
does  not  of  necessity  justify  a  favourable  prognosis. 

In  cases  of  fractured  base,  with  ruptured  tympanic  membrane, 
when  the  fracture  communicates  with  one  of  the  venous  cerebral 
sinuses  and  the  walls  of  the  tympanum,  the  hsBmorrhage  may  be 
very  profuse.  In  a  case  of  injury  to  the  occiput,  recorded  by 
Mr.  Holden,  the  escape  of  venous  blood  from  the  meatus  was 
like  the  flow  from  the  spout  of  a  teapot.  The  fracture  was 
considered  to  involve  the  lateral  sinus.  In  another  case,  an 
incision  through  the  lower  part  of  the  membrana  tympani 
penetrated  the  floor  of  the  cavity  (through  a  dehiscence)  and 
injured  the  jugular  vein.  Injuries  involving  the  carotid  canal 
and  the  middle  meningeal  artery  may  likewise  cause  haemorrhage 
from  the  meatus. 

If  haemorrhage  takes  place  into  the  tympanimi,  without  rup- 
ture of  the  membrane,  the  blood  will  find  its  way  through  the 
Eustachian  tube,  so  that  there  may  be  bleeding  from  the  nose 
or  from  the  mouth,  or  subsequent  vomiting  of  blood.  And  even 
when  a  rupture  of  the  membrane  exists,  escape  of  blood  through 
the  Eustachian  tube  may  also  take  place ;  so  that  in  some  cases 
of  fractured  petrous  bone,  bleeding  occurs  from  the  ear,  noee, 
and  mouth  at  the  same  time,  the  blood  thus  discharge<l  from 
several  openings  being  derived  from  the  same  source. 

As  already  mentioned,  in  cases  of  injury,  in  which  escape 
of  blood  from  the  ear  is  an  early  symptom,  the  bleeding,  after 
a  few  days,  is  often  replaced  by  a  pale  straw-coloui-ed  fluid. 
A  case  in  which  both  tympanic  membranes  were  miptured,  and 
the  haemorrhage  was  followed  by  discharge  of  a  yellow  fluid,  is 
recorded  by  Dr.  Ray,*  of  Louisville,  U.S. 

Destruction  of  the  tympanic  walls  by  caries  or  necrosis  may 
implicate  one  or  other  of  the  large  vascular  channels  connected 
with  the  petrous  bone,  viz.,  the  carotid  artery,  the  jugular  vein, 
and  the  lateral  sinus.  In  a  case  reported  by  Di*s.  ^loos  and 
Steinbrtiggct  there  was  caries  of  the  i^etrous  portion  of  the 
temporal  bone,  with  facial  paralysis  and  fatal  haemorrhage  from 
the  carotid  artery.  On  examining  the  bone  after  death  there 
was   a    deficiency   in    the   external    wall    of  the    carotid    canal, 

•  Archives  of  Otology^  vol.  xv.  p.  192. 
t  Ibid,^  vol.  xiii.  p.  162. 
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measuring  15mm.  in  breadth  and  7mm.  in  height.  The  artery 
was  bare  to  the  whole  extent  of  this  opening,  and  corroded  and 
perforated  near  the  promontory.  Hessler*  has  collected  fourteen 
cases  in  which  fatal  hsBmorrhage  was  the  result  of  a  similar 
lesion  in  the  walls  of  the  carotid  artery.  The  latter  may»  how- 
ever, be  exposed,  after  carious  destruction  of  the  carotid  canal, 
without  being  involved  in  the  disease.  Cases  in  which  fatal 
haemorrhage  has  been  caused  by  destruction  of  the  walls  of  the 
jugular  vein,  or  of  the  sinuses  connected  with  the  temporal 
bone,  are  less  common. 

Treatment — When  the  haemorrhage  is  slight  in  amount  and  is 
caused  by  polypoid  or  other  growths,  or  by  injury  not  involving 
the  large  vessels,  it  often  ceases  spontaneously.  Should  it  con- 
tinue, a  plug  of  cotton-wool,  impregnated  with  powdei'ed  alum 
or  perchloride  of  iron,  should  be  introduced  into  the  meatus. 

When  large  vessels  are  affected,  more  active  measures  will  be 
required,  though  for  venous  haemorrhage — e.g.,  from  the  lateral 
sinus — plugging  the  meatus  is  the  only  available  means  of  airest- 
ing  the  flow  of  blood.  The  sinus  readily  becomes  occluded  by 
the  formation  of  a  thrombus.  When  the  blood  comes  from  the 
internal  carotid,  ligature  in  the  neck  may  not  prove  successful, 
inasmuch  as  the  collateral  circulation  is  readily  established.  In 
one  case,  Prof.  Billroth  tied  the  common  carotid  artery ;  but  ten 
days  afterwards  the  haemorrhage  recurred,  and  became  so  profuse 
as  to  induce  the  surgeon  to  tie  the  corresponding  artery  on  the 
other  side.  Two  days  later  the  haemorrhage  i*ecurred,  and  the 
patient  died.  Urbantschitsch  points  out  that  ligature  of  the 
carotid  should  be  performed  only  if  it  be  found  that  well-directed 
pressure  upon  the  artery  arrests  the  bleeding.  Such  pressure 
will,  of  course,  have  no  effect  upon  haemorrhage  the  result  of 
lesions  of  the  sinuses.  The  artery  has  been  tied  when  the  lateral 
sinus  was  the  real  source  of  the  haemorrhage. 

•  Archivf.  Ohrenheilkv/nde^  voL  xviii.  p.  1. 
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OTALGIA. 

Causes— Symptoms  and  Treatment. 

Pain  of  a  neuralgic  character  is  sometimes  felt  in  the  external 
and  middle  portions  of  the  ear,  while  careful  examination  fails 
to  detect  any  evidences  of  inflammatory  or  other  changes.  In 
the  large  majority  of  cases,  the  pain  is  referred  to  the  tjTupanum 
and  deeper  part  of  the  meatus;  the  auricle  is  less  commonly 
aflFected.  Pain  in  the  auricle  is  generally  limited  to  some 
definite  portion.  On  the  external  surface,  it  follows  the  dis- 
tribution of  the  auriculo-temporal  nerve,  a  branch  of  the  inferior 
maxillarj-.  On  the  inner  surface,  pain  is  felt  along  the  fila- 
ments of  the  great  auricular  and  the  small  occipital  nerves, 
from  the  cervical  plexus ;  and  it  is  sometimes  associated  with  an 
eruption  of  herpes  zoster.  In  other  cases  the  auricle  is  red- 
dened and  swollen  during  the  attack.  The  sensory  nerves  of  the 
tympanum  are  supplied  by  the  fifth  pair  and  the  glosso-pharyn- 
geal.  In  the  tympanic  plexus,  a  branch  from  the  petrous  gan- 
glion of  the  latter  nerve  communicates  wdth  the  great  superficial 
petrosal,  which  is  connected  with  Meckel's  ganglion.  The  small 
ner\'e  of  the  same  name  joins  the  otic  ganglion,  and  a  filament 
from  the  sympathetic  unites  the  tympanic  with  the  carotid  plexus. 
Another  filament  from  the  petrous  ganglion  passes  to  the  auri- 
cular branch  of  the  pneumogastric.  The  numerous  relations  thus 
ibnned  account  for  the  radiating  character  of  the  pain,  which  is 
sometimes  noticed. 

Causes. — ^The  most  common  cause  of  otalgia  is  a  decayed  tooth, 
and  generally  a  lower  molar,  which  may  itself  be  quite  firee  from 
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pain.  In  these  cases,  tlie  pain  may  extend  to  the  neck,  shoulder, 
and  arm.  Ulceration  in  the  larynx,  pharynx^  and  in  the  upper 
part  of  the  oesophagus  is  often  accompanied  by  pain  in  the  ear ; 
abscess  and  cancer  of  the  tongue,*  and  thoracic  aneurysms t  some- 
times produce  the  same  symptom.  Other  less  common  causes  of 
otalgia  are  exposure  to  cold,  anaemia,  neurasthenia,  disorders  of 
the  sexual  organs,  irritative  processes  involving  the  Gasserian 
ganglion  and  the  second  and  third  divisions  of  the  fifth  nerve, 
caries  of  the  bones,  and  tumom*s  of  the  brain.  Otalgia  is  some- 
times due  to  the  influence  of  malaria  (see  page  625),  and  is 
sometimes  connected  with  syphilis.  Evidences  of  periostitis,  and 
of  specific  changes  in  the  minute  arteries  of  the  tympanum,  have 
been  found  in  syphilitic  subjects  who  had  complained  of  otalgia. 

In  young  children,  pain  in  the  ears  is  often  due  to  teething. 
In  such  cases  it  is  probably  caused  by  extension  of  inflammation 
from  the  mouth  and  pharynx  along  the  Eustachian  tube.  Reflex 
irritation  may,  however,  take  part  in  its  production.  The  tym- 
panum is  supplied  by  the  tj^Tupanic  branches  of  the  internal 
carotid,  and  by  branches  of  the  internal  maxillary  and  stylo- 
mastoid arteries,  from  the  external  carotid  trunk.  Irritation 
from  inflamed  gums  is  communicated  to  the  otic  ganglion,  and 
dilatation  of  the  tympanic  vessels  results  from  inhibition  of  the 
vaso-motor  nerves.  If  the  process  become  severe,  it  may  result 
^TX  acute  catarrh  of  the  tympanum. 

The  pain  in  otalgia  may  be  either  intermittent  or  continuous  ; 
when  due  to  the  influence  of  malaria  the  attacks  are  distinctly 
periodical.  In  some  cases  the  pain  is  not  confined  to  the  ear, 
but  radiates  to  the  neck  and  shoulders.  It  is  sometimes  accom- 
panied by  subjective  auditory  sensations  and  deafness,  and  by 
hyperaesthesia  of  the  skin  of  the  auricle  and  temple.  The  pain 
is  apt  to  be  increased  by  loud  noises  and  by  movements  of  the 
head.  Excessive  and  prolonged  irritation  of  the  auditory  nerve 
may  indeed  be  the  exciting  cause  of  pain  in  the  ear.  Thus 
Urbantschitsch  recoixls  a  case  in  which  bilateral  otalgia,  which 
had  troubled  the  patient  for  eighteen  months,  was  traceable  to 
piano-playing  in  a  room  in  which  resonance  was  very  marked. 
The  pain  was  decidedly  aggravated  by  loud  sounds,  and  was 
relieved  by  galvanism. 

♦  Hilton,  Lancet^  1860,  vol.  ii.  p.  257. 

t  GuU,  Medical  Times  and  Gazette,  1864,  vol.  i.  p.  34, 
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It  must,  of  course,  be  borne  in  mind  that  otalgia  may  co- 
exist with  carious  teeth  without  being  in  any  way  dependent 
upon  them.  In  all  cases  the  ears  must  be  carefully  examined, 
and,  if  no  disease  can  be  detected,  the  condition  of  the  teeth, 
larynx,  and  throat  should  next  be  ascertained. 

In  rare  cases,  the  mastoid  region  is  the  seat  of  violent  pain, 
coming  on  in  paroxysms,  but  unaccompanied  by  any  signs  of 
inflammation  or  by  tenderness  on  pressure.  The  tjTnpanic  meiu- 
brane  may  be  normal  in  appearance,  or  there  may  be  cicatrices 
or  quiescent  perforations.  In  such  cases  the  cause  of  the  pain 
is  altogether  uncertain.  It  would  be  necessary  to  enquire  into 
the  general  health  and  previous  history  of  the  patient,  and 
especially  to  ascertain  the  possibility  of  a  syphilitic  origin.  In 
one  case  of  obstinate  mastoid  neuralgia,  with  occasional  pruritus 
of  the  meatus,  the  patient  was  found  to  be  suffering  from 
diabetes. 

Treatment. — ^This  must  depend  upon  the  cause  and  duration  of 
the  complaint.  Decayed  and  aching  teeth  must  be  extracted  c»r 
othenN'ise  treated  ;  anaemia  and  debility  will  require  tonics,  such 
as  iron  and  quinine.  The  latter  drug  will  be  useful  when  the 
otalgia  is  accompanied  liy  symptoms  of  tic  douloureux,  and  espe- 
cially in  cases  with  a  history  of  exposure  to  malaria.  Gelsemiuni. 
arsenic,  salicj-late  of  sodium,  and  bromide  of  potassium  or  ammo- 
niimi  sometimes  do  good  in  these  cases.  In  syphilitic  subjects, 
full  doses  of  iodide  of  potassium  will,  of  course,  be  indicated. 
This  remedy  sometimes  I'clieves  the  pain  in  [non-syphilitic  cases. 
When  the  attack  is  very  severe,  morphine  may  be  given  either 
internally  or  by  subcutaneous  injection. 

In  chronic  cases,  besides  the  remedies  already  mentioned, 
turpentine,  belladonna,  oxide  of  zinc,  and  antipyrin  have  been 
recommended  bv  various  authorities.  Weber-Liel  has  seen 
good  results  from  oil  of  turpentine,  in  doses  of  \xv, — xx. 
Belladonna  is  used  either  in  the  form  of  ointment  applied  to 
the  mastoid  process,  or  internally,  in  doses  of  TILv.  of  the 
tincture.  Atropin,  in  doses  of  five  drops  of  a  1  per  cent, 
solution  several  times  daily,  has  been  found  efficacious.  Anti- 
pyrin has  been  used  in  doses  of  five  grains  three  or  four  times 
a  day.  The  local  application  of  veratrine  in  the  form  of  oint- 
ment is  worthy  of  a  trial.  The  following  combination  has  also 
been  recommended :   menthol  and  camphor,  of  each,  one  part ; 
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liquid  vaseline,  twenty  parts.  Galvanism  is  occasionally  useful 
when  all  other  means  have  failed.  The  positive  pole  is  place<l 
on  the  ear ;  the  negative,  on  the  back  of  the  neck.  The  in- 
duction current  is  not  recommended,  on  account  of  the  cutaneous 
hyperaesthesia  which  often  co-exists.  Relief  may  sometimes  be 
obtained  by  the  application  of  a  blister  (see  page  349)  to  the 
mastoid  process.  In  cases  in  which  the  pain  is  not  confined  to 
the  deep  parts  of  the  ear,  but  afiects  the  entire  aural  region, 
and  is  increased  by  pressure  beneath  the  tragus,  massage  has 
"been  followed  by  great  relief,  and  complete  subsidence  of  the 
discomfort  in  the  course  of  a  few  days.  For  intermittent  otalgia, 
Urbantschitsch  recommends,  besides  quinine,  the  inhalation  of 
a  few  minims  of  amyl  nitrite. 
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THE  ANATOMY  AND  PHYSIOLOGY  OF  THE  INTERNAL  EAR 


The  Auditory  Nerve  and  the  Divisions  of  the  Labyrinth — The  Vestibule 
— The  Semicircular  Canals — The  Cochlea— The  Membranous  Semi- 
circular Canals — The  Cristae  Acusticae— Otoliths — The  Gochlesff 
Nerves— The  Scala  Media— Cortfs  Membrane  and  Organ— The 
Membrana  Basilaris — The  Auditory  Teeth — Corti's  PiUars  and 
Cells — Connections  of  Cells  with  Nerves — Keissner's  Membrane 
— Blood-vessels  of  the  Internal  Ear — Origin  of  the  Auditory 
Nerve — Its  Connections  and  Divisions — The  Physiology  of  the 
Labyrinth — Functions  of  the  Utricle,  Saccule,  and  Sexnicirciilar 
Canals — Flourens'  Experiments  and  their  Kesults — Functions  of 
the  Cochlea — The  Auditory  Area. 

The  Auditory  Kerve,  on  leaving  the  base  of  the  skull,  enters 
the  petrous  portion  of  the  temporal  bone,  and  passes  into  a  com- 
plicated organ,  the  osseous  labyrinth.  When  this  is  opened,  the 
internal  surface  is  found  to  be  covered  by  a  connective-tissue 
membrane,  the  periosteum,  which  immediately  incloses  the 
perilymph.  The  latter  covers  the  membranous  labyrinth,  which 
has  for  the  most  part  the  shape  of  its  osseous  capsule.  The 
osseous  labyrinth  is  divided  into  three  portions :  the  semicircular 
canals,  the  vestibule,  and  the  cochlea.  The  first  of  these  con- 
tains the  membranous  canals ;  the  second,  the  utricle  or  sdccvius 
eUijyticus,  and  the  sacculus  rotundus ;  while  the  third  contains  the 
windings  of  the  ditcttis  cochlearis.  All  these  three  divisions  of 
the  membranous  labyrinth  communicate  with  each  other:  the 
semicircular  canals  and  the  utricle  directly ;  the  sacculus  and 
the  ductus  cochlearis  through  the  canalis  reunimis ;  the  utricle 
and  the  saccule  through  the  sacms  eiido^lympliaiicfus,  which,  being 
connected  by  a  short  limb  with  each  sac,  passes  through  the 
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aquaednctus  vestibuli  to  the  dura  mater,  where  it  ends  in  a  blind 
pouch  lying  against  the  posterior  surface  of  the  petrous  bone. 
A  communication  between  the  subarachnoid  spaces  of  the  brain 
and  spinal  cord  and  the  perilymphatic  space  of  the  cochlea  is 
provided  by  the  aijuceductus  cochlew,  while  the  arachnoid  sheath 
of  the  auditory  nerve  furnishes  a  passage  for  the  endolymph. 
The  perilymph  which  surrounds  the  saccule  is  in  contact  with 
the  membrane  of  the  fenestra  ovalis,  and  receives  from  it  the 
vibrations  of  the  air  in  the  tympanic  cavity.  A  lax  series  of 
connective  bands  traverses  the  fluid,  and  keeps  the  membranous 
parts  in  their  place. 

The  Vestibule  is  irregular  in  shape,  and  measures  about  one- 
fifth  of  an  inch  from  above  downwards  and  from  behind  forwards ; 
from  its  outer  to  its  inner  wall  the  distance  is  about  one-tenth  of 
an  inch.  The  cochlea  opens  into  it  in  front  by  a  single  opening ; 
and  the  semicircular  canals,  by  five  orifices  behind.  On  its  outer 
wall  is  the  fenestra  ovalis ;  and  above  this,  the  anterior  opening 
•of  the  external  semicircular  canal.  Its  inner  wall  presents  several 
minute  apertures,  through  which  a  portion  of  the  auditory  nerve 
enters  from  the  internal  auditory  canal.  At  the  posterior  part  of 
this  wall  is  the  opening  of  the  cujuccductxis  vesiUndi, 

The  openings  on  the  inner  wall  of  the  vestibule  are  about 
twenty  in  nimiber,  and  are  collected  into  four  groups,  each  group 
•constituting  a  macula  cribrosa.  Through  the  upper  macula^  the 
nerves  pass  to  the  utricle  and  to  the  ampullae  of  the  superior  and 
•external  semicircular  canals.  The  other  maculw  give  passage  to 
the  nerves  for  the  saccule  and  for  the  posterior  semicircular  canal, 
and  to  a  small  branch  of  the  cochlear  nerve.  At  the  anterior 
portion  of  the  vestibule  is  the  commencement  of  the  scala  vestiimli 
of  the  cochlea. 

The  outer  wall  of  the  vestibule,  which  separates  it  from  the 
cavity  of  the  tympanum,  is  perforated  by  the  fenestra  ovalis,  but 
this  aperture  is  so  completely  closed  by  the  base  of  the  stapes 
that  the  inner  surface  appeal's  quite  even.  At  the  fore  part  of 
the  inner  wall  is  a  small  round  pit,  the  fovea  hsmisjjherica,  which 
is  limited  behind  by  a  vertical  ridge,  called  the  arista,  vestibuli. 
Partly  in  the  roof  and  partly  in  the  inner  wall  is  an  oval  depres- 
sion, the  fovea  hemielliptica,  the  inner  part  of  which  is  separated 
by  the  crest  from  the  hemispherical  fossa. 

The  Semicircular  Canals  are  three  osseous  tubes,  situated  above 
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and  behind  the  vestibule,  into  which  they  open  by  five  apertures, 
the  contiguous  ends  of  two  of  the  canals  being  joined  together. 
They  are  unequal  in  length,  but  each  is  l^ent  so  as  to  form  about 
two-thirds  of  a  circle,  and  each  canal  has  at  one  end  a  slightly 
dilated  part,  or  amimlla. 

The  canals  difier  from  each  other  in  length,  direction,  and 
position  with  regard  to  the  vestibule,  and  each  canal  lies  in  a 
difierent  plane.  The  superior  canal  is  vertical  and  anterior,  and 
lies  across  the  petrous  bone.  It  forms  about  two-thirds  of  a 
circle,  and  its  extremities  are  more  divergent  than  those  of  the 
others.  It  rises  higher  than  any  other  part  of  the  labyrinth,  and 
its  place  is  indicated  by  a  smooth  elevation  on  the  anterior  surface 
of  the  petrous  bone.  The  ampulla  is  on  the  outer  extremity; 
the  opposite  end  opens  by  a  common  extremity  with  the  posterior 
semicircular  canal  into  the  back  part  of  the  vestibule.  It  is  to  be 
noticed  that  the  superior  canal  of  one  side  lies  in  a  plane  parallel 
to  that  of  the  posterior  canal  of  the  other.  The  posterior  semi- 
circular canal  is  vertical  and  longitudinal  in  direction,  and  runs 
parallel  to  the  posterior  surface  of  the  petrous  bone,  and  therefore 
at  right  angles  to  the  former.  It  is  the  longest  of  the  three 
tubes ;  its  ampulla  is  at  its  lower  extremity,  and  its  opposite  end 
terminates  as  above  described.  The  external  semicircular  canal 
is  inferior  and  shorter  than  either  of  the  others;  its  arch  is 
directed  horizontally  outwards,  and  it  opens  by  two  distinct 
orifices  into  the  upper  and  back  part  of  the  vestibule.  The 
external  canals  of  the  two  sides  lie  in  the  same  plane. 

The  length  of  the  superior  vertical  canal  along  its  convex 
border  is  about  four-fifths  of  an  inch;  that  of  the  posterior  is 
about  eleven-twelfths  of  an  inch ;  while  the  external  or  horizontal 
measures  only  one-fifth  of  an  inch.  The  diameter  varies  from 
one-twentieth  to  one-fifteenth  of  an  inch.  As  age  advances,  the 
semicircular  canals  increase  in  length,  and  also  very  slightly 
in  width. 

The  Cochlea  is  so  named  from  its  resemblance  to  a  commoD 
snail-shell.  It  lies  in  front  of  the  vestibule,  and  is  placed  almost 
horizontally ;  its  apex  is  directed  forwards  and  outwards,  its  base 
is  near  the  bottom  of  the  internal  meatus,  and  is  marked  by  a 
depression  with  a  spiral  arrangement  of  pores  for  the  reception  of 
the  cochlear  division  of  the  auditory  nerve.  From  its  base  to  its 
apex   extends   a   conical   axis  or  central  pillar,  the  modiolus  or 
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columella,  which  is  perforated  by  many  channels,  through  which 
nervous  filaments  pass  in  regular  succession  to  the  spiral  cochlear 
canal  which  winds  round  the  axis.  This  canal  is  about  an  inch- 
and-a-half  in  length,  and  diminishes  gradually  in  size  from  the 
base  to  the  apex,  where  it  ends  in  a  cul-de-sac.  At  its  com- 
mencement it  is  about  one-tenth  of  an  inch  in  diameter,  but 
scarcely  half  that  size  at  its  termination.  At  its  base,  the  canal 
presents  three  openings :  one "  of  these  communicates  with  the 
vestibule;  another  is  the  fenestra  rotunda,  shut  off  from  the 
tympanum  by  a  membrane;  while  the  third  is  the  opening  of 
the  aquced/uctus  cochlece,  which  leads  to  the  jugular  fossa  and 
transmits  a  small  vein.  The  spiral  canal  makes  about  two  turns 
and  a  half,  of  which  the  first  takes  the  \videst  sweep,  so  as  to 
encircle  most  of  the  second  turn.  The  first  turn  bulges  somewhat 
into  the  tympanum,  and  causes  the  round  elevation,  named  the 
promontory,  on  the  inner  wall  of  that  cavity. 

The  spiral  canal  of  the  cochlea  is  divided  into  two  parts  or 
passages  by  a  thin  osseo-membranous  lamina,  stretching  between 
its  modiolar  and  peripheral  wall,  and  on  which  the  nervous  fila- 
ments are  distributed.  This  lamina  is  made  up  of  t\i'o  parts :  one, 
a  brittle  osseous  process,  extends  from  the  modiolus;  the  other 
part  is  membranous,  and  connects  the  outer  thin  edge  of  the 
osseous  zone  to  the  outer  wall  of  the  canal.  In  this  way  a  com- 
plete septum  is  formed  between  the  vestibular  and  tjonpanic 
openings  of  the  cochlea,  and  the  two  passages  into  which  the 
spiral  lamina  divides  the  canal  correspond  respectively  to  those 
chambers.  The  upper  passage,  towards  the  apex  of  the  cochlea,  is 
termed  the  scala  vestibuli ;  the  lower,  towards  its  base,  the  scala 
tympani.  In  the  last  half-turn  of  the  canal  the  spiral  lamina 
ceases,  and  the  two  scalae  communicate  by  a  common  orifice  called 
the  helicotrema.  The  axis  terminates  in  a  delicate  lamella  at  about 
half  a  turn  from  the  dome-like  summit  or  cupola.  This  lamella,  as 
viewed  from  below,  resembles  a  funnel  open  on  the  side,  while 
above  it  blends  with  the  cupola. 

The  cavity  of  the  osseous  labyrinth  is  occupied  by  a  limpid 
fluid,  the  lyerilymph,  so  called  from  its  surrounding,  in  the 
vestibule  and  semicircular  canals,  a  hollow  membranous  appa- 
ratus, the  membranous  labyrinth,  which  contains  a  similar  fluid, 
the  endolymph. 

The  Membranous  Semicircular   Canals  are  separated  by   the 
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perilymph  from  their  osseous  case ;  that  part  of  each  which  is 
towards  the  concavity  of  the  semicircle  is  free,  bujb  the  opposite 
portion  is  fixed  to  the  wall  of  the  bony  canal  by  blood-vessels  and 
connective  tissue.  These  canals  have  the  same  names,  shape,  and 
arrangement  as  the  osseous  canals  which  inclose  them ;  but  are 
only  from  one-tliird  to  one-fifth  of  the  diameter  of  the  latter. 
As  the  osseous  canals  open  into  the  vestibule,  so  the  membranous 
ones  open  at  both  extremities  into  the  utriculus,  and  near  this 
latter  structure  each  tube  presents  a  slightly  dilated  pail,  called 
the  ampulla.  These  portions  are  closely  adapted  to  the  surromid- 
ing  bone,  and  contain  in  their  interior  the  terminal  ramifications 
of  a  portion  of  the  vestibular  branch  of  the  auditory  nerve.  The 
remaining  part  of  this  division  of  the  nerve  passes  to  the  utricle 
and  saccule  of  the  vestibule,  where  it  is  distributed  to  certain 
structures,  the  inaculce  acusticce.  The  other  portion  of  the  mem- 
branous labyrinth,  the  cochlea,  contains  the  terminations  of  the 
second  branch  of  the  auditory  nerve,  which  are  to  be  found  in 
the  organ  of  Corti.  The  internal  ear  may  therefore  be  said  to 
present  six  parts  characterised  by  peculiar  nei've-endings. 

The  membranous  semicircular  canals  and  the  other  structures 
of  the  labyrinth  are  filled  and  kept  tense  by  a  watery  fluid,  the 
endolymph.  In  the  recent  condition,  the  walls  of  these  stinictur^ 
are  quite  transparent;  though  of  great  delicacy,  they  are  com- 
posed of  several  layers  :  (1)  an  external  fibrous  layer,  which 
<^ontains  the  vessels  (mainlrrana  propria) ;  (2)  a  clear,  membranous 
structure  (basal  membrane),  lined  by  (3)  pavement  epithelium. 
Close  to  the  utricular  orifices  of  the  ampullae,  and  on  the  surface 
which  projects  from  the  convex  boi-der  of  the  arch,  all  these 
layers  become  thickened,  and  form  a  prominence  in  the  cavity, 
resembling  a  comb,  and  distinguishable  to  the  naked  eye  by  its 
yellow  colour :  the  temi  crista  acmiica  is  applied  to  each  of  these 
spots.  At  ceilain  parts  of  their  walls,  the  utricle  and  saccule 
present  similar  changes ;  in  each  of  these  cavities  there  are  two 
enlargements,  sharply  circumscribed,  roundish  in  form  and  whitish 
in  colour.  The  fibres  of  the  vestibular  branch  of  the  auditoiy 
nei-ve  can  be  traced  to  these  spots  in  the  ampullse,  utricle,  and 
saccule,  and  are  here  found  to  terminate  in  a  i>eculiar  manner. 

The  (yrisUB  acusticce  are  traversed  by  nerve-fibres  which  pass 
to  the  borders  of  the  ridges,  over  which  the  epithelium  is  of 
an  elongated  columnar  form,  and  is  surmomited  by  long,  conical, 
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gradually  tapering  filaments  (auditory  hairs),  which  project  stiffly 
into  the  cavity,  and  are  about  0'03mm.  in  length.  A  single  hair 
projects  from  each  epithelial  cell ;  but  near  their  bases,  these  hairs 
are  apt  to  split  up  into  minute  fibrils.  The  epithelial  cells  do 
not  extend  do\^Ti  to  the  basement  membrane  ;  beneath  and 
between  them  there  are  other  cells,  which  are  probably  susten- 
tacular  in  function,  and  are  not  furnished  with  hairs.  The 
epithelial  cells  proper  often  contain  yellowish  pigment-granules, 
which  give  a  peculiar  tint  to  the  macuUe  and  cristw.  The  cells 
are  so  arranged  that  almost  every  hair-cell  is  surrounded  by  five 
supporting  cells. 

The  histological  peculiarities,  just  described,  of  the  epithelium 
of  the  cristcB,  are  repeated  in  the  epithelium  of  the  maculae 
acusticce,  and  the  terminations  of  both  branches  of  the  auditory 
nerve  are  alike  in  the  fact  that  their  cilia  are  enveloped  in  a  semi- 
fluid, tenacious  substance,  which,  after  treatment  with  certain 
reagents,  stiffens  so  as  to  resemble  a  membrane,  which  has 
received  the  name  of  cupula  terminalis.  There  is  only  this 
important  difference  between  the  two  parts,  tliat  the  mucous 
stratum  of  the  macidce  acusticw,  on  its  free  surface  which  is 
washed  by  the  endolymph,  is  strewn  over  with  many  small  con- 
crements,  of  an  inorganic  nature,  the  so-called  "  otoliths,"  which 
are  either  wanting,  or  very  sparsely  distributed,  in  the  ampullsB 
and  semicircular  canals.  The  otoliths  are  composed  partly  of 
many  small  amorphous  and  crystalline  bodies,  and  partly  of 
large  bunches  of  crystals  of  carbonate  of  lime.  The  chalk-like 
tint  of  the  macuUe  ocusticfB  is  due  to  these  bodies. 

With  regard  to  the  relations  of  the  nerves  to  the  cristce  and 
macuke  oAmstic^,  there  is  the  same  obscurity  as  that  in  which 
the  question  of  the  peripheral  termination  of  other  nei'ves  is 
involved.  The  assertion  is  sometimes  made  that  the  axis- 
cylinders,  devoid  of  medulla,  or  the  axis-fibrils,  pass  directly  inta 
the  substance  of  the  hair-cells;  but  a  very  intimate  connection, 
without  fusion,  is  more  often  described.  At  any  rate  all  the 
histological  facts  at  present  known  justify  the  supposition  that 
the  modified  epithelial  forms  of  the  bristle-cells  constitute  the 
proper  terminal  apparatus  of  the  auditory  nerve  in  the  vestibule. 

The  Cochlear  Branch  of  the  auditory  nerve  contains  a  large 
number  of  medullary  fibres.  Connected  with  it  is  **  Corti's  organ," 
which  includes  not  only  the  nervous  terminal  apparatus,  but,  as 
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in  the  vestibule,  hair-cells,  which  receive  the  last  prolongationB 
of  the  auditory  nerve.  It  is  unnecessary  to  deacribe  all  the 
investigations  that  have  been  made  into  the  histological  stmctore 
of  Corti's  organ ;  it  is  sa£Scient  to  mention  those  points  which 
have  a  special  physiological  signiGcance. 

The  canal  of  the  cochlea  is  divided  into  two  distinct  spaces, 
separated  by  bony  and  membranous  septa.     The  principal  septran 
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is  the  Uimina  npimlts  (Fig.  125,  sp.l),  which  is  composed  of  a 
portion,  the  soiwt  onsea,  proceeding  from  the  modiolus,  and  a 
iiifmbranouB  taypr,  the  zona  memiminacea,  memhrana  haeilant 
(Fig.  125.  h.m).  attached  to  the  external  border  of  the  latter, 
and  to  the  outer  wall  of  the  cochlea.  Formerly  this  septum 
\(jis  the  only  one  that  was  recognised ;  and  the  portion  of  the 
canal  ftl>ove  it  was  called  the  acala  reetibiUi,  thp  portion  below 
it  the  si-nhr.  ti/iitpani  (Pig.  125,  B.v  and  «.t).  Both  these  contain 
perilymph.     There  is,  however,  a  third  membi-anous  eeptnm,  first 
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correctly  described  by  Reissner,  and  named  by  KsUiker,  Reissner's 
membrane  (Fig.  125,  R),  which,  springing  from  the  upper  smface 
of  the  zona  ossea,  close  to  its  outer  border,  stretches  obliquely 
tiOwards  the  outer  wall  of  the  cochlea,  cutting  off  a  third  canal 
between  the  scala  vestibuli  and  scala  tympani,  termed  the  canalis 
or  dticttcs  cocMearis,  or  the  scala  inedia  (Fig.  125,  D.C).  This 
canal  is  filled  with  endolymph,  and  contains  Corti's  organ  (or  the 
papilla  spiralis),  with  the  terminations  of  the  cochlear  nerves ;  it 
communicates  with  the  saccuhis  through  the  canalis  reuniens. 

The  osseous  portion  of  the  lamina  spiralis  is  traversed  in  its 
interior  by  a  system  of  anastomosing  canals,  which  run  together 
to  a  cleft  situated  close  to  its  outer  border,  and  dividing  it  into 
two  laminsB.  In  these  canals  and  in  the  marginal  cleft  run  the 
cochlear  nerves  radiating  from  the  modiolus,  which  they  enter  by 
a  number  of  fine  openings  arranged  in  a  spiral,  the  perforate 
spiral  tract.  The  spiral  shape  is  due  to  the  linear  extension  of 
the  cochlear  tube,  and  of  these  nerves,  which  have  increased  in 
number  while  constrained  in  capacity  of  linear  extension.  The 
lamina  spiralis  is  simply  the  projecting  plate  around  the  nerves  as 
they  pass  to  their  distribution  in  the  cochlear  canal  (Macalister). 
The  i>erilymph  enters  through  the  scaUt  vestihiUi,  and  passes  down 
the  helicotrema  to  the  scala  tympa.ni,  whence  its  escape  is  pre- 
vented by  the  membrana  tympani  secitmlaria. 

In  the  cochlea  the  acoustic  area  is  continued  as  a  strij^e 
along  the  wall  of  the  cochlear  canal.  The  canal  itself  is  roughly 
triangular  on  section;  one  side,  the  most  vascular,  is  attached 
to  the  outer  convex  whorl ;  the  second  (Reissner's  membrane) 
extends  from  this  to  form  the  floor  of  the  scala  vestibuli;  while 
the  third,  stretching  to  the  tympanic  edge  of  the  lamin/i  spiralis, 
forms  the  roof  of  the  scala  tympani.  On  the  osseous  portion, 
the  projecting  crista  spiralis  is  prolonged  above  and  below,  and 
forms  a  notch,  the  sulcus  spiralis  intermis  (Fig.  125,  s.sp).  The 
upper  or  vestibular  lip  is  covered  by  a  cuticular  structure,  Corti*8 
Membrane,  while  the  lower  or  tympanic  lip  passes  into  the 
membrana  Jxisilaris,  which  extends  over  the  membranous  lamina 
spiralis,  and  supports  the  peculiar  epithelial  stiiicture  known  as 
Corti's  Organ  (Fig.  126). 

In  the  lamina  spiralis  ossea  the  auditory  nerve-fibres  run  to 
the  zona  perforata  in  the  labium  tympanicum,  whence  passing 
through  foramina  in  the  basilar  membrane,  and  devoid  of  their 


656       ANAT03IY  AND  PHYSIOLOGY  OF  INTERNAL  EAR. 

medullar}'  cylinders,  they  reach  Corti's  organ  and  the  neuro- 
epithelial cells.  On  its  vestibular  edge,  the  crista  s^inralis  is 
furnished  witli  radiating  ridge-like  elevations,  termed  "auditory 
teeth/'  the  number  of  which  is  estimated  at  about  2,500.  Besides 
liaving  a  connective  tissue  stroma  and  a  periosteal  layer,  the  arista 
spiralis,  which  contains  many  vessels,  is  likewise  invested  by  a 
glassy  stratum  in  which  no  cells  can  be  discovered. 

The  memhratia  hasilaris  extends  from  the  labium  tympanicum 
of  the  crisia  spiralis  to  the  lirjamenium  spirals,  an  inward  prolonga- 
tion of  the  lining  periosteum  and  subperiosteal  tissue.  Rising 
from  its  surface  is  the  Organ  of  Corti  (Fig.  126),  composed  of 
highly  specialised  structures.  Its  central  part  is  formed  by  two 
sets  of  stiff  rod-like  bodies,  the  inner  and  outer  rods  of  Corii, 
which  converge  and  meet  above,  so  as  to  form  a  series  of  arches 
along  the  whole  extent  of  the  cochlear  canal. 

**  On  the  inner  side  of  the  inner  series  of  rods  is  a  row  of 
epithelial  cells,  wliich  are  surmounted  by  a  brush  of  fine,  short, 
stiff  hairlets;  and  external  to  the  outer  rods  are  three  or  four 
successive  rows  of  similar  but  more  elongated  cells.  These  cells 
are  termed  resjiectively  the  inner  and  outer  hair-cells  (Fig.  126). 
The  hairlets  of  the  outer  hair-cells  project  tlwough  apertiii-es  in  a 
curiously-formed  cuticular  membrane  termed  the  reticular  lamina, 
which  covei's  the  organ  of  Corti  like  a  wire  net.  The  hairlets  of 
the  inner  hair-cells  are  one  and  a  half  times  as  long  as  those  on 
the  outer  hair-cells." — (Quain.) 

Certain  other  stinictures,  known  as  the  cells  of  Deiters  (Fig. 
1 26),  are  found  beneath  the  outer  hair-cells.  These,  which  an*  of 
a  cylindrico-conical  shape,  rest  by  their  bases  on  the  basilar 
membrane,  and  each  one  incloses  in  its  substance  a  cuticular 
filament  which  is  fixed  below  to  that  membrane.  Tliej'  are  about 
tmce  as  long  as  the  adjacent  hair-cells,  and  have  a  more  oblique 
direction,  and  they  also  differ  in  shape  and  appearance.  The 
hair-cells  are  for  the  most  part  clear  and  transparent,  whereas 
iJeitera'  cells,  except  at  their  extremities,  are  cloudy  and  granular. 
The  filament  contained  in  each  cell  is  prolonged  to  the  tapering 
apex,  between  the  hair-cells  and  closely  attached  to  one  of  them, 
till  it  blends  with  the  reticular  lamina.  Other  cells,  beyond  th^ 
hair-cell  region,  are  known  as  "  supporting  cells  "  (Hensen). 

Corti 's  membrane,  the  inembrana  tecioria  (Figs.  125  and  126). 
extends  from  the  tympanal  commencement  of  Reissner  s  mem- 
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brane  to  the  last  series  of  the  external  rods.  The  sabetaDce  of 
the  membrane  is  stratified,  but  quite  homogeneous ;  the  tissue 
is  a  cuticular  formation,  having  its  origin  in  the  epithelium  of 
the  iimi/ue  lamiiue  spiralis. 

The  physiological  importance  of  Corti's  cells  and  of  their 
hair-like  prolongations  becomes  the  more  intelligible  when  they 
are  compared  with  the  maculx  and  cngt4s  acastiae,  and  on  considei^ 
ing  their  intimate  connection  « ith  tlie  axis-cylinders  (rf  the  nerves 
in  close  contact  with  them  The  cells  of  Corti,  with  their  project- 
ing hairs,  may  be  assumed  to  be  the  terminal  apparatus  of  the 
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cochlear  nerves.  The  connection  has  not  been  absolutely 
demonsti-ated ;  no  statements  have  been  made  with  regard  to  the 
relations  of  the  outer  cells  of  Corti  to  the  terminal  nervous 
fibrils ;  it  is  alleged  by  Lavdowski  that  the  middle  portion  of 
each  itater  hair-cell  is  penetrated  by  an  axis-fibril.  According 
to  Retzius,  the  number  of  the  inner  hair-celts,  nhich  are  arranged 
in  one  row,  reaches  in  the  human  subject  3,500  ;  that  of  the  outer, 
which  are  arranged  in  three  or  four  rows,  may  be  estimated  at 
12,000.  The  principal  trunk  of  the  cochlear  nerve  is  to  be  found 
in  the  axis  or  modiolus  of  the  cochlea.  The  bundles  of  fibres 
given  off  from  it  penetrate  the  anastomosing  clefts  in  the  laminai 
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OBsea  along  its  whole  lengtli,  and  fomi  therein  a  close  pin 
which  runs  towards  the  outer  border  of  the  osaeouB  band.  Not 
far  from  this  border  many  closely  packeil,  siuall,  bipolar  ganglion- 
cells  are  inserted  between  the  fibrils,  each  ganglion  being  pro- 
bably traverscid  by  a  primitive  nerve-fibre.  On  leaving  tJie 
ganglia,  the  nerve-fibres  at  fii-st  constitute  a  network,  but  after- 
wards they  run,  parallel  to  each  other,  to  the  border  of  the 
lamirui  oseea,  then  pass  through  openings  in  the  luibenula  }>er- 
faraia  to  the  cochlear  canal,  and  appear  as  fine  varicose  fibrils  devoid 
of  a  medullary  sheath,  and  resembling  the  terminations  of  the 
vestibular  nerves  in  the  epithelium  of  the  crUtw  aciittiap,  and  like 
portions  of  the  olfacforj'  nerve  in  the  olfactory  mucous  membrane. 
Some  of  the  fibres  enter  the  epithelium  in  the  region  of  the  inner 
hair-ceUs  (Fig.  126),  amongst  the  bases  of  which  one  set  appear  to 
end,  while  others  are  continued  as  fine  thi'eads  between  the  inner 
rods.  Other  fibres  pasa  across  the  tunnel  of  Corti  (Fig  125  t.C), 
between  the  rods,  and  enter  the  region  of  the  outer  baii'-cells. 

Reissner's  membrane,  or  the  vestibular  wall  of  the  ductus 
cochlearis,  liegins  at  the  limbus  of  the  osseous  spiral  lamina, 
and  ends  at  the  vestibular  border  of  the  outer  wall  of  the  duct. 
It  consists  of  an  extremely  delicate  con nective-t issue  layer 
either  structureless  or  faintly  striated ;  its  vestibulai"  surface  is 
covered  by  a  simple  layer  of  endothelium,  with  a  Few  spindle- 
shaped  cells,  sometimes  containing  jiigment ;  while  it«  tym- 
panal .surface,  which  looks  towards  the  cavity  of  the  dtictn* 
cochlearis,  is  lined  by  polygonal  flattened  cells.  Reisdnere 
membrane  is  curved,  and  bulges  into  the  scala  vestibuli,  the 
curvature  being  the  result  of  unequal  pressure  on  the  two 
sides. 

Blood-VeawlB  of  the  Internal  Ear. — Tlie  internal  auditory 
urlenj  {a  a  branch  of  the  basilar;  it  passes  with  the  seventh  pair 
of  nerves  into  the  internal  meatus,  and  divides  into  a  vestibolar 
and  cochlear  branch.  The  latter  breaks  up  into  several  small 
twigs,  which  pass  through  the  openings  in  the  tracius  epimlis. 
and  bet^veen  the  layers  of  the  spiral  lamina,  and  are  finally 
distributed  to  the  stnictin'es  of  the  cochlea.  The  largest  bntncfa 
runs  in  the  central  canal  of  the  cochlea.  The  artery  to  tlie  verti- 
bulo  divides  into  small  branches,  which  pass  through  the  posterior 
wall  of  the  veotibule.  and  are  distributed  to  the  stmeturea  it 
contains  and  t-o  tW  Bemicvvcular  canals.    Each  of  the  latter  iwceive* 


PHYSIOLOGY  OF  THE  LABYRINTH.  659 

two  branches,  one  at  its  ampullary,  and  the  other  at  its  non- 
ampullaiy  extremity;  these  anastomose  with  each  other  on  the 
curvatures  of  the  canals.  The  labyrinth  also  receives  a  few 
branches  from  the  stylo-mastoid  artery. 

The  veins  have  the  same  names  as  the  arteries,  and  unite  at 
the  bottom  of  the  internal  meatus  to  form  the  commencement  of 
the  internal  auditory  vein,  which  opens  into  the  superior  petrosal 
sinus.  It  is  doubtful  whether  any  veins  pass  through  the  aquae- 
ductus  vestibuli  and  cochleae.  Nothing  can  be  definitely  stated 
with  regard  to  the  lymphatics  of  the  internal  ear. 

The  Origin  of  the  Auditory  Herve. — The  auditory  nerve  arises 
by  two  roots,  an  external  and  an  internal ;  these  embrace  the 
restiform  body.  The  former  is  continuous  \%ith  the  cochlear 
nerve,  and  is  the  true  nerve  of  hearing;  the  latter  becomes  the 
vestibular  nerve,  and  is  concerned  in  the  maintenance  of  equili- 
brium. The  nuclei  are  placed  in  the  floor  of  the  fourth  ventricle, 
in  the  anterior  part  of  the  bulb,  in  front  and  to  the  side  of  the 
twelfth  nerve.  There  is  also  an  accessory  nucleus,  in  an  angular 
interspace  between  the  other  two.  From  this  last,  the  external 
root  is  mainly  derived.  The  fibres  of  the  internal  root  appear  to 
terminate  in  the  chief  nuclei ;  but  some  of  them  pass  directly  to 
the  cerebellum.  The  two  roots  unite  at  the  ventral  border  of  the 
restiform  body;  and  the  nerve,  thus  formed,  passes  into  the 
internal  auditory  meatus,  where  it  divides  into  an  anterior  or 
upper  and  a  posterior  or  lower  branch.  The  former  supplies  the 
utricle  and  the  ampullae  of  the  superior  and  external  semicircular 
canals.  The  posterior  branch  supplies  the  saccule  and  the  ampulla 
of  the  posterior  semicircular  canal.  The  remaining  and  larger 
portion  of  this  branch  passes  into  the  central  canal  of  the  modiolus 
and  the  spiral  lamina  of  the  cochlea,  and  terminates  in  the  organ 
of  Corti. 

The  Physiology  of  the  Labyrinth. — The  labyrinth  consists  of  a 
cavity,  of  very  complicated  shape,  filled  with  fluid  and  surrounded 
by  firm  osseous  walls.  In  the  latter  are  two  openings  into  the 
tympanum,  of  which  one,  the  fenestra  ovalis,  in  the  vestibule, 
is  closed  by  the  base  of  the  stapes;  the  other,  the  fenestra  rotunda, 
opens  into  the  cochlea,  and  is  closed  by  the  so-called  'inemhrana 
tynipani  secundaria.  The  osseous  labyrinth  contains  the  mem- 
branous structures  and  the  terminations  of  the  xv^xN^'e^.  ^Y>w^ 
£onorous  vibrations  reach  the  latter  in  tlcie  ionvi  o^  ^>3a3l  \3Avi\:^»^ 
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tions  wliicli  are  trans mitted  by  the  perilymph  and  end o lymph  t 
the  labyrinth  to  the  membranous  structui-es  and  nerves.  The  dis- 
placement of  the  perilymph  is  greater  for  low  than  for  high  toiie^ ; 
the  latter  causing  only  the  slightest  movements  in  the  fluid  of  tJw 
labyrinth.  The  nonual  and  essential  route  for  sonorous  vibratioiia 
in  the  Inmian  subject  is  through  the  membrana  tj-mpani  and  the- 
chain  of  bones  ;  and  the  undulations  of  the  fluid  in  the  labyrinth 
causetl  by  the  movements  of  the  base  of  the  stapes  in  the  fenestra 
ovalis,  are  the  necessary  excitants  of  auditory  perception.  All 
undulations,  starting  from  the  stapes,  must  be  propagated  iu 
every  direction,  and  traverse  all  parts  of  the  labyrinth,  that  ia  to 
say,  not  only  the  vestibule  and  semicircular  canals,  but  also  the 
entire  tube  of  the  cochlea,  Tliey  are  transmitted  fi-om  thft  veeli- 
bule  along  the  scala  vestibuli  to  the  apex  of  the  cochlea  and  thf 
fluid  in  the  acala  tympani,  and  thence  to  the  fenestra  rotunda,  na 
well  as  from  the  acala  veatibuli,  through  the  membrane  of  Ueisaner, 
to  the  Uviid  in  the  cochlear  canal.  It  is  owing  to  the  elasticitv  of 
the  membrane  covering  the  fenestra  rotunda,  which  yields  to  thr 
pressure  of  the  fluid  of  the  labyrinth,  that  the  base  of  the  stapes  is 
able  to  move.  The  membrane  of  the  fenestra  rotunda  is  incnpnblr 
of  receiving  sonorous  vihr'ations  fi-om  the  air  in  the  t\'Tnpftmmi 
and  of  conveying  fhi'ni  to  the  cochlea. 

The  fdnctioiu  of  the  various  portiona  of  tiie  int«nial  ear  will 
no^v  be  considered  in  detail.  The  ulincle  and  the  sacettk  i 
supposed  to  be  adapted  for  the  perception  of,  noises,  j 
tiiiguished  from  tones,  the  perception  of  which  is  thought  tol 
the  function  of  tiie  cochlea.  It  would  appear,  however,  from  | 
results  of  exiierinients,  that  these  parts  have  a  share  at  lee 
the  perception  of  tones ;  in  some  heteropods  examined  by  I 
when  certain  notes  were  sounded,  the  auditor}'  hairs  were  Sfen  1 
vibrate  freely,  anrl  to  cause  movements  of  the  otoliths.  Also  in 
some  experiments  on  the  auditory  apparatus  of  crabs,  uhvn 
certain  definite  sounds  were  produced,  a  certain  number  of  hairs 
were  thrown  into  vibrations.  In  these  animals,  the  aufltkin- 
stnictures  provided  with  haire  correspond  with  the  terminal 
apparatus  in  the  mucuhi'  and  eriiitt  aciinticif  of  the  vestibule 
anipullic. 

The  Semicircalar  Canals. — Opinions  have  differed  very  i 
as  to  the  functions  of  the  semicircular  canals.     At  one  t 
were  regarded  aa  the  ovgau  through  which  the  direction  of  ■ 
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was  estimated;  according  to  another  theory,  they  are  not  con- 
cerned in  the  perception  of  sound,  but  are  the  organs  through 
which  co-ordinated  movements  are  performed.  As  a  matter  of 
fact,  such  tubes  containing  fluid  will  conduct  sonorous  vibrations 
without  loss  of  force ;  and  vibrations,  passing  in  the  axes  of  the 
canals,  must  necessarily  reach  the  nervous  structures  of  the 
ampullae.  It  is,  however,  pretty  clear  that  the  tubes  are  not 
designed  to  fulfil  this  pui'pose,  for  the  vibrations  can  reach  the 
ampullaB  direct  from  the  vestibule.  The  fact  must  not  be  over- 
looked that  these  portions  of  the  canals  are  furnished  A^dth 
peculiar  nervous  structures,  which  are  certainly  adapted  for  the 
perception  of  sound.  According  to  another  view,  the  canals 
receive  the  vibrations  which  ai*e  conducted  by  the  bones  of  the 
head,  and  convey  them  to  the  nervous  ex})ansions  in  the  ampuUsB, 
This  theory  of  their  functions  was  based  upon  their  form  and 
position ;  from  whatever  direction  a  sonorous  vibration  may 
traverse  the  cranial  bones,  it  must  impinge  upon  one  or  other 
of  the  canals  almost  or  quite  at  a  right  angle.  In  the  human 
subject,  however,  the  bones  constitute  a  very  suboixlinate  channel 
for  the  conduction  of  sonorous  vibrations,  and  it  is  very  unlikely 
that  the  functions  of  the  canals  should  be  thus  restricted.  Equally 
improbable  is  the  theoiy  which  assigns  to  the  canals  the  faculty 
of  conveying  impressions  as  to  the  direction  of  sounds ;  this  latter 
is  determined  by  the  relation  of  the  meatuses  to  the  source  of  the 
stimulus  to  the  auditory  nerves. 

Tlie  well-known  experiments  of  Flourens  prove  that  destruc- 
tion of  the  membranous  canals  is  attended  by  consequences 
imconnected  with  the  sense  of  hearing,  and  that  it  causes  sym- 
ptoms generally  described  as  vertigo.  Admitting  that  the 
phenomena  in  question  are  due  to  the  injuiy  of  the  canals  alone, 
it  by  no  means  follows  that  the  neiTOus  expansions  in  the  cristce 
acusticiB  play  no  part  in  the  reception   of  sonorous  impressions. 

In  Flourens'  experiments,  which  have  been  often  repeated, 
one  or  more  semicircular  canals  were  divided  on  one  or  both 
sides,  pigeons  being  usually  selected  for  the  operation.  The 
results  appeared  in  the  form  of  movements,  divisible  into  three 
classes.  In  the  first,  there  were  to-and-fro  pendulum-like  move- 
ments of  the  head,  associated  with  intermittent  oscillations  of  the 
eyes.  In  a  second  set  the  pigeon  moved  round  in  a  circle  ;  while 
in  a  third  form  the  head  was  bowed  down  so  as  to  come  in  contact 
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with  the  ground,  and  the  beak  was  directed  hackn'ards.     Voi 
ing    is    ^nerally    superadded    to    the    other   syniptonis.      The 
penduluiii-Iike   movements   differ   according   as    diffei-ent    canals 
are  divided;    thus,   wlien    the   horizontal   canal    is   injured,    tl 
movement  is  also  horizontal  to  the  left  and  right ;  injury  to 
vertical   canal   is  followed   by  an  up-and-down  movement ;    and 
when   both   classes    of    canals    are    injured,   tlie    two   kinds 
movements  ai-e  combined. 

Opinions  differ  as  to  the  relations  existing  between  the  inji 
and  the  motor  phenomena ;  some  observers  think  tJiat  the  la) 
are  flue  to  the  altered  conditions  of  excitement  of  the  ampullary 
exjiansions  of  the  nei-ves,  while  othera  assert  that  they  are  caused 
by  injury  to  adjacent  parts  of  the  cerebellum.  Those  who 
advocate  the  first  theory  differ  as  to  the  manner  in  which  the 
canals  are  affected,  some  supposing  that  the  disordered  niov&- 
ments  are  due  to  the  decrease  in  the  stimuli  which  nomially 
originat*  in  the  influence  of  the  labyriutliine  fluid,  and  var^' 
with  the  position  of  the  head.  According  to  another  view, 
the  injurj'  produces  fresh  irritation  of  the  peripheral  apparatus, 
and  this,  being  transmitted  to  the  cerebrum,  causes  the  jieculiar 
movements.  Goltz  believes  that  the  pressure  of  the  endulympli 
upon  the  ampuUaiy  endings  of  the  nerves  varies  with  the  poaition 
of  the  head ;  others  suppose  that  movement  of  the  endoh'-mph 
is  always  associated  with  movement  of  the  latter  part.  The 
mechanical  irritation  thus  produced  must  vary  in  the  different 
ampullfe  with  the  cranial  movements,  antl  hence  it  gii-es  rise 
to  specific  sensations  in  the  central  organs,  enabling  animals 
and  human  beings  to  form  correct  ideas  as  to  the  position  of 
the  head.  When  the  endoljTnph  escapes,  as  the  result  of  iujurj'. 
the  normal  stimulus  to  the  ampuUary  ner\'e8,  and  the  nccessarj' 
condition  for  the  discharge  of  their  functions,  is  either  lessened 
or  altogethei-  abolished ;  and  the  absence  of  any  message  from 
the  peripherj'  renders  the  animal  incapable  of  estimating  the 
position  of  its  head.  The  resulting  sensation  of  vertigo  ia  the 
final  cau^e  of  the  pendulum-like  and  other  movements.  Uoltz 
therefore  regards  the  semicircular  canals  as  specific  sense-organa 
for  maintaining  the  ]x)sition  of  the  head,  and  indirectly  for  ih« 
equilibrium  of  the  whole  body, 

AnotJier  view,  of  a  somewhat  similar  character,  is  tliat  main- 
tained by  Cyon,     He  assumea  that  the  diaortler  of  equilibriam 
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ia  due  to  the  vertigo,  but  he  thinks  that  the  latter  is  the  result 
of  the  auditory  aeiisations  which  are  tranemitted  by  the  ampullary 
nerves  now  placed  under  abnormal  conditioua  of  excitement. 
The  movements,  however,  continue  during  sleep,  and  this  fact 
tends  to  show  that  they  cannot  be  due  to  sensations  of  sound. 
It  has  been  stated  that  tlisorders  of  equilibrium  continue  after 
the  wounds  have  completely  cicatrised,  and  the  heatl  remains  in 
its  new  position ;  hence  it  would  seem  that  the  phenomena  aitj 
not  due  to  peripheral  irritation.  Dr.  Brown-S^uard  states  that 
the  symptoms  do  not  depend  on  the  section  of  the  canals,  "  but 
are  the  results  of  an  irritation  of  the  auditory  nerve,  from  the 
traction  upon  it  by  the  membranous  semicircular  canals  at  the 
time  of  division."  He  doea  not  think  that  auditory  sensations 
play  any  part  in  the  production  of  the  movemetita.  It  has  also 
been  shown  that,  when  the  operation  has  been  very  carefully 
perfonned,  after  a  time,  the  pendulum-like  movements  either 
partially  or  completely  cease,  and  that  rotatory  movements  are 
developed  only  when  the  cerebellum  has  been  injured  or  has 
subsequently  become  affected. 

According  to  Dr.  Crum  Brown,  it  ia  by  means  of  the  semi- 
circular canals  that  we  are  made  aware  of  the  asis,  rate,  and 
direction  of  rotation  of  the  head  and  body,  apart  from  all  other 
channels  of  perception.  If  ii  man  be  placed  on  a  revolving 
disc,  with  his  eyes  bandaged,  he  can,  up  to  a  cei-tain  point, 
indicate  pretty  accurately  the  amount  of  movement;  but  after  a 
time,  thia  cannot  be  done,  and  eventually  the  sense  of  rotation 
entirely  disappears.  When  the  movement  is  stopped,  the  sen- 
sation is  that  of  being  whirled  in  the  opposite  direction;  and 
if  the  bandage  be  removed,  a  distressing  sense  of  vertigo  comes 
on,  explicable  by  the  discord  between  the  visual,  tactile,  and 
labyrinthine  impressions.  The  hj'potheais  ia  that  rotation  in  a 
plane  j>erijendicular  to  any  of  the  canals  causes  the  endolymph, 
on  account  of  its  inertia,  to  press  in  the  reverse  direction  against 
the  ampullary  nerves.  This  gradually  ceases  as  the  movements 
of  the  liquid  and  bony  canals  become  equalised,  and  so  the 
i-otation  ceases  to  be  felt.  On  the  stoppage  of  the  rotation, 
however,  the  endolj-mph  contiimea  to  move  on,  and  an  im- 
pression of  rotation  in  the  reverse  direction  is  occasioned. 

"  The  canals  on  each  side  are  in  three  planes  at  right  angles 
i  to  each  other,  and  wo   learn  the  movements  of  our  bodies  with 
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regard  to  the  tliree  dimensions  of  space  by  means  of  impre 
from  the  ampullary  endings  of  tlie  auditory  nerve;  th^ee  i 
presaions  are  set  up  by  the  varying  presem-e  of  the  endolyniph 
in  the  ampulla.  Thus  a  sudden  turning  of  the  head  to  the  i-ight 
will  cause  movement  of  tlie  endolympli  towards,  and  therefore 
inci-eased  preeaui-e  on,  the  ampullary  nerve-endings  of  the  right 
horizontal  canal  and  diminished  pressure  on  tlie  correeponding 
nerve-endinga  of  the  left  side."  * 

One  canal  can  be  affected  by,  and  transmit  tJie  sensation  of. 
rotation  about  one  axis  in  one  direction  only ;  and  for  complete 
perception  of  rotation  in  any  direction  about  any  axis,  six  canals 
are  requii-ed  in  three  pairs,  each  pair  being  in  the  same  or 
parallel  planes,  and  their  ampullse  turned  opposite  ways.  Each 
pair  would  thus  be  sensitive  to  any  rotation  about  a  line  at  right 
angles  to  its  plane  or  planes,  the  one  canal  being  inSnenc^l 
by  rotation  in  one  direction,  the  other  by  rotation  in  the 
opposite  direction  (Crum  Brown).  These  conditions  are  ful- 
filled by  the  fact  that  the  two  horistontal  canals  are  on  the 
£ame  plane,  and  the  superior  vertical  canal  on  oue  side  is  in 
a  plane  parallel  to  that  of  the  posterior  vertical  canal  on  the 
other  side,  and  t-ice  versd. 

The  Function  of  the  Coohlea. — The  coclilea  is  the  )>erl{iherftl 
organ  for  auditoiy  sensations,  which  commence  in  excitement  of 
the  teiiniriftl  fibres  of  the  i-ochlear  nerves.  According  to  one 
theory,  certain  stnictui-ea  in  this  part  of  the  ear  resolve  the 
complicated  wave-fonna  of  mnsical  tones  into  their  components. 
Helmholtz  considered  that  the  rods  or  pillars  of  Corti  were  thi- 
apparatus  tliat  vibrated  and  stimulated  the  terminations  of  the 
nerves ;  but  this  view  was  found  to  be  incorrect.  In  birds  ami 
amphibians,  which  are  able  to  distinguish  mueical  tone«,  theer 
rods  are  absent ;  and  the  etreti'hed  radial  fibres  of  the  membnuis 
basilaris,  on  which  Corti's  cells  are  placed,  wei-e  subsequently 
i-egarded  as  the  essential  organs  in  question.  Acconling  to  this 
theorj',  which  was  advanced  by  Hensen,  these  fibres  Iwhavr 
towai'ds  the  vibrations  of  the  endoljTuph  as  the  strings  of  s 
piano  towards  vibration  of  the  air  caused  by  different  noie^. 
Different  strings  in  the  piano  vibrat*  with  different  notes,  par- 
ticular strings  respond  to  particular  notes;  and  the  fibres  of  the 
basilar  membrane   wert>   Ihought   to    ivspond    in    an   siialoi 

*  Kirkca'  Unndhi-oh  iif  Phyrioiogy,  p.  27fi. 
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manner.*  "  These  responsive  vibrations,  although  of  infini- 
tesimal magnitude,  extend  to  the  particular  haii^cells  resting  on 
the  membrane,  and  give  rise  to  excitations,  which,  conducted 
along  nerve-fibres  to  the  brain,  produce  difierent  auditory  sen- 
sations." Thus  the  basilar  membrane  and  the  hair-cells  of  Corti 
constitute  an  apparatus  by  which  sound-vibrations  are  analysed 
and  difierentiated  at  the  periphery.  The  fibres  of  the  basilar 
membrane  increase  slightly  in  length  from  the  base  to  the  apex  of 
the  cochlea ;  the  shortest  are  only  about  ^mm.,  and  the  longest 
about  Jmm.  in  length.  Dr.  Rutherford  has  pointed  out  that 
the  fibres  are  so  heavily  damped  by  layere  of  cells  cemented  to 
them  on  both  surfaces  of  the  membrane  and  along  their  whole 
length,  that  they  are  ill  adapted  for  resonance.  Moreover,  in 
the  bird's  cochlea  there  are  two  layers  of  fibres,  and  irregular 
fibres  ninning  between  them.  Another  argument  may  be  ad- 
duced against  Hensen's  theory.  If  Corti's  membrane  (^nembranw, 
tedoria)  had  consisted  of  a  single  layer  of  tense  parallel  fibres, 
•each  cemented  to  the  hairs  of  a  series  of  Corti  s  cells,  and  varj^- 
ing  much  in  length  throughout  the  cochlea,  Helmholtz  and 
Hensen  would  not  have  been  so  unreasonable  in  ascribing  stimu- 
lation of  Corti's  cells  to  a  segmented  vibration  of  the  superjacent 
fibres.  But  the  sound-waves  fii*st  encounter  the  comparatively 
lax  membrane  of  Corti,  and,  after  affecting  the  hair-cells,  reach 
the  he.avily-damped  subjacent  basilar  membrane,  which  is  in  a 
most  unfavourable  position  for  the  analysis  of  sounds. 

An  alternative  theory,  proposed  by  Dr.  Rutherford,  is  sup- 
ported by  several  English  physiologists ;  it  has  been  called,  by 
way  of  distinction,  the  telei^hane  theory.  It  is  supposed  that 
there  is  no  analysis  of  sound  in  the  cochlea;  that  all  the  hail** 
•cells  may  be  affected  by  every  sound,  simple  or  complex,  and 
through  them  the  sound-waves  are  translated  into  nerve-vibrations 
of  corresponding  frequency,  amplitude,  and  wave-fonn ;  that  in 
the  sensorium  the  nerve-vibrations  give  rise  to  sensations  varying 
in  quality  with  that  of  the  incoming  impulses.  It  is  not  to  be 
understood  that  the  hair-cells  transform  the  mechanical  vibra- 
tions of  sound  into  an  entirely  different  mode  of  motion  analo- 
gous to  electricity.  The  essential  |X)int  is  that  the  analysis  of 
sounds  takes  place  in  the  brain,  and  not  in  the  cochlea.  A 
single  hair-cell,  ner\"e-fibre,  and  sensory  cell  might  suffice  to  give 

*  Waller's  Human  Pkysioloffy,  8rd  edit.  p.  472. 
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ua  all  the  difiereiit-aoond  sensations ;  but  probably  the  great 
number  of  auditory  terminals  and  aeuuory  cells  renders  us  far 
better  able  to  feel  slight  differences  in  the  quality  of  sounds.* 

Dr.  Waller  thinks  that  the  basilar  membrane  may  be  re- 
garded "as  a  long,  nan-ow  drumhead,  repeating  the  complex 
vibrations  of  the  membrana  tympani,  and  vibrating  in  ita  entire 
area  to  all  sounds — although  more  or  less  in  some  parts  than 
in  others — giving  what  may  be  designated  as  acoustic  pressorp- 
Iiatteriis  between  the  memJiraiia  tectoria  and  the  subjacent  field 
of  liair-cells.  In  place  of  an  analysis  by  consonation  of  p«^ 
ticular  radial  fibres,  it  may  be  imagined  that  varying  com- 
binations of  aoiind  give  varying  pressure-patterns,  comparable 
to  the  varjiug  retinal  images  of  external  objects," 

With  regaixl  to  this  theoiy,  Dr.  Kutherfonl  tliinkt;  that  if 
the  hairs  of  Corti's  cells  are  to  be  subjected  to  different  pres- 
sures in  different  partw  of  the  cochlea,  dependent  upon  the 
unequal  vibration  of  a  tense  membrane,  such  a  membrane 
ought  to  be  undamped,  and  place*!  in  contact  with  the  haira 
of  Corti'a  cells  on  the  side  of  the  entering  sound.  But  ihe 
basilar  membrane  is  heavily  damped,  and  is  reached  by  tiw 
aound-waves  only  after  having  traversed  Corti's  cells.  It  nay 
he  stated  in  conclusion  that  neitlier  experiments  on  animal* 
nor  pathological  oliservations  on  man  have  enabled  physiologists 
to  accept  any  one  theory  as  absolutely  conclusive. 

The  anditory  area  was  localised  by  Perrierf  in  the  first 
temporal  or  temporo-sphenoidal  convolution.  In  experimeole 
upon  monkeys,  electrical  irritation  of  this  part  was  Follownl 
by  quick  retraction  or  pricking  of  the  opposite  ear,  os^ocialni 
frequently  with  opening  of  the  eyes,  dilatation  of  the  pupiU,  and 
turning  of  the  head  and  eyea  to  the  oi>posite  side.  Tlieso  nn 
just  the  phenomena  which  occur  when  a  shrill  sound  is  suddenly 
made  in  a  monkey's  ear.  When  the  centres  on  both  sicloa  wen 
extirpated,  the  animal  was  completely  deaf;  it  took  no  nobcv 
of  various  sounds,  wliicb  in  other  monkeys  caused  signs  of 
alarm  and  perturbation.  Sclmfer^  has  questioned  the  %'alidilr 
of  the  conclusions   dra^vn   from  Ferrier's  experiment ;  he  found 


"  On    Tone-Benaatiou  with   referancQ   ti 
Jfritith  Medical  Journal,  ISBH,  vol.  ii.  p.  3G3. 
t  Onenian  teeturf  en  Cerebral  Lncalitalii 
j  Brain,  roL  x.  p.  878. 
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that  in  six  monkeys,  after  destruction  of  the  superior  temporal 
convolution  on  both  sides,  hearing  was  not  perceptibly  affected. 
But  subsequent  researches,  undertaken  by  Ferrier,  confirmed  his 
view,  which  is  further  supported  by  the  post-mortem  examina- 
tion of  several  cases  in  which  complete  bilateral  deafness  was 
associated  with  atrophy  of  the  angular  gyri  and  superior 
temporo-sphenoidal  convolutions  of  both  hemispheres.  More- 
over, "word-deafness"  has  been  found  associated  with  lesions 
of  the  superior  temporal  gyrus  in  the  left  hemisphere.  In  this 
condition,  the  patient  is  not  altogether  "devoid  of  auditory 
sensation,  for  he  can  hear  the  ticking  of  a  watch,  and  can 
recognise  and  hum  an  air ;  but  articulate  sounds,  except  perhaps 
his  own  name,  or  some  simple  combination  of  words,  have  no 
meaning  and  cannot  be  repeated."  Further  confirmation  of  the 
localisation  of  the  auditor}'^  centre  in  the  convolution  referred  to, 
is  afforded  by  cases  in  which  subjective  auditory  sensations  of 
various  kinds  were  connected  vdth  irritative  lesions  implicating 
this  gyrus.  Cases  of  this  nature  have  been  reported  by  Sir  W. 
Gowers^  and  Hughes-Bennett.  It  would  appear  that  the  fibres 
of  the  auditory  ner\^e  decussate  in  the  brain,  for  if  the  cochlea 
be  destroyed  on  the  side  on  which  the  temporal  convolution 
is  injured,  the  animal  becomes  completely  deaf. 

*  Diseases  of  the  Nervous  System^  voL  ii.  p.  21. 
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Comparative  Freciuency  of  Diseases  of  the  Labyrinth — Three  Classes  of 
Causes:   General,  Local,  and  Traumatic  —  Infectious  JJiaeases^ 
Liability  of  Auditory  Nerve  to  be  Attacked — Nervous  Deafness- 
Morbid  Conditions  of  Organs  of  Circulation,  etc. — Effects  of  oertain 
Dinigs  upon  the  Internal  Ear — Diseases  of  the  Brain — ^Extension 
of  Morbid  IVocesses  from  the  Middle  Ear — External   Influences, 
Cold,  Shocks,  etc.— Symptoms  of  Disorders  of  the  Labyrinth— Deaf- 
ness— Paracusis— Subjective  Sensations — Giddiness  and  Disorders 
of    Co-Ordination  —  Nausea  and  Vomiting  —  Diagnosis   between 
Diseases  of  the  Labyrinth  and  those  of  the  Cerebellum — Aooustie 
Ilyperajsthesia— Prognosis — Diagnosis  of   Diseases  of   the  hsbj- 
rinth— Condition  of  Membrana  Tympani  and  Eustachian  Tube- 
Deafness  as  a  Symptom— Bone-Conduction — ^Rinne^s  Test — Draw- 
backs connected  with  Rinne's  Test — Schwabach's  Test — Tests  for 
Duration  of   Sound-Perception  —  Testing    with   High    and    Low 
Notes— Gallon's  Whistle— Konig's  Rods— Summary  of  Conditions 
Indicative  of  Disease  of  liabyrinth. 

Diseases  of  the  Labyrintll  are  of  either  primary  or 
secondary  origin ;  those  of  the  former  class  are  relatively  infre- 
(|uent,  constituting  about  5  per  cent,  of  all  cases  of  affections  of 
the  ear.  Secondary  disease  of  the  labyrinth  is  not  uncommon, 
for  it  is  apt  to  supen'ene  upon  adhesive  and  other  processes  in 
the  middle  ear. 

The  Causes  of  affections  of  the  labyrinth  may  be  divided 
into  three  classes.  The  first  will  include  those  of  a  general 
character,  and  depending  on  infectious  diseases  and  on  disorders 
of  nutrition  and  circulation;  the  second,  those  which  are  local 
in  their  origin,  the  labyrinth  participating  in  morbid  conditions 
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of  neighbouring  parts.     The  third  class  includes  external  influ- 
ences, such  as  cold  and  injuries  of  various  kinds. 

I,  Among  the  causes  belonging  to  the  first  class,  various 
infectious  diseases  occupy  a  prominent  place.  The  part  that 
the  acute  exanthemata,  the  continued  fevers,  syphilis,  mumps, 
etc.,  often  take  in  the  causation  of  middle-ear  affections  has 
been  fully  discussed  in  a  previous  chapter;  in  a  smaller  pro- 
portion of  cases,  grave  disorders  of  the  labyrinth  originate  in 
a  similar  manner,  either  with  or  without  any  implication  of  the 
structures  of  the  tympanum. 

The  auditory  nerve  is  more  readily  affected  by  morbid  poisons 
circulating  with  the  blood  than  any  other  nerve  of  special  sense. 
Affections  of  the  optic,  gustatory,  and  olfactory  nerves  are  seldom 
associated  with  infectious  diseases.  It  must  be  confessed  that 
little  is  known  with  regard  to  the  changes  in  the  auditory 
nervous  apparatus;  but  their  existence  may  be  inferred  from 
the  symptoms.  Instances  of  this  character  are  those  cases  of 
absolute  deafness  without  obvious  tympanic  lesions,  associated 
with  diphtheritic  paralysis  affecting  various  parts  of  the  body.* 

Auditory  perception  sometimes  becomes  weakened  during 
the  course  of  non-infectious  chronic  disorders  of  an  exhausting 
character;  and  such  a  loss  of  function  may  eventually  become 
permanent.  Closely  allied  to  these  cases  are  those  of  so-called 
"nervous  deafness,"  in  which  there  is  no  recognisable  disease, 
either  in  the  organ  of  hearing  or  in  the  system  generally;  but 
the  patients  are  weak  and  low,  and  their  hearing-powers  are 
more  or  less  diminished.  Some  authorities — e.g,,  Dr.  Roosa 
and  the  late  Mr.  Hinton — have  refused  to  acknowledge  sucli  a 
causation ;  but  mainly  on  the  grounds  that  in  many  cases  de- 
scribed as  instances  of  **  nervous  deafness,"  some  affection  of 
the  middle  ear  can  be  detected  on  examination.  "Besides,  it 
cannot  be  said  that  nervous  people  are  especially  liable  to 
deafness  from  lesions  of  the  labyrinth,  any  more  than  they 
are  to  atrophy  of  the  optic  nerve.  On  this  point,  Mr,  Hinton 
says  that  it  is  difficult  for  him  to  accept  debility,  nervous  or 
other,  as  a  cause  of  nervous  deafness." -f* 

It  is,  however,  far  more  probable  that  functional  impairment 

•  A  marked  case  of  this  character  is  reported  by  Dr.  H.  Tooth,  BritUh  Medical 
Jffumaly  voL  i.  1898,  p.  520. 

f  Boosa,  JDiaeoies  cf  the  Ear,  7th  Edition,  p.  614.  See  also  Hinton,  The 
Que$tion»  of  Aural  Stirgery,  pp.  153.  245. 
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of  the  auditory  nerve  may  occur  in  cases  of  debility  and  nervous 
depression,  and  without  any  demonstrable  lesion.  There  are  two 
possible  explanations  as  to  the  manner  in  which  the  organ  of 
hearing  is  influenced  by  the  state  of  the  general  system.  1.  The 
auditory  nerve  may  become  impaired  in  its  function  by  sharing 
in  the  general  nervous  depression,  the  resulting  condition  being 
analogous  to  nervous  asthenopia.  2.  The  deafness  may  depend, 
in  part  at  least,  upon  atony  or  paresis  of  the  tensor  tympani 
muscle.  Should  there  be  partial  deafness,  due  to  middle-ear 
disease,  any  condition  of  debility  is  likely  to  increase  the  loss. 
A  case  of  this  character  is  reported  by  Mr.  Cresswell  Baber.^ 
The  patient  became  suddenly  deaf  after  nursing  her  father 
through  a  long  and  fatal  illness.  The  nervous  deafness  was 
complicated  with  middle-ear  disease,  and  yielded  to  treatment 
while  the  latter  remained  unaltered.  But  the  labyrinthine  dis- 
order may  come  on  in  the  absence  of  any  disease  of  other 
pai-ts  of  the  ear. 

It  is  necessary  to  remark  that  the  diagnosis  of  ''nervoui 
deafness"  must  not  be  too  hastily  made.  The  results  of  many 
post-mortem  examinations,  made  by  the  late  Mr.  Toynbee,  go 
to  prove  that  not  a  few  disorders  of  hearing,  formerly  classed 
as  "nervous  deafness,"  are  really  caused  by  ankylosis  of  the 
stapes. 

Various  morbid  conditions  of  the  heart  and  lungs  are  liable  to 
affect  the  auditory  nerve  by  obstructing  the  circulation  of  blood 
in  the  cerebral  vessels.  Degenerative  diseases  of  the  kidneys  and 
liver,  and  some  gastric  and  uterine  disorders,  are  occasionally 
associated  with  symptoms  referable  to  the  same  nerve.  In  some 
cases,  the  association  is  doubtless  accidental ;  but  in  others,  the 
connection  would  seem  to  be  direct,  inasmuch  as  the  aural 
symptoms  are  wont  to  vary  from  time  to  time,  their  gravity 
seeming  to  depend,  in  some  measure  at  least,  upon  the  condition 
of  the  original  lesion.  In  pregnant  women  and  during  the 
period  of  suckling,  temporary  deafness  is  sometimes  noticed; 
and  in  women  at  the  menopause,  the  general  and  local  neurotic 
disorders  tend  to  aggravate  any  existing  aural  affections,  and 
to  cause  the  reappearance  of  those  that  have  subsided.  Noises 
in  the  ears  are  apt  to  become  very  troublesome  at  this  period, 
and   are   sometimes   associated   with   vertigo   and  diminution  of 

*  Britith  Medical  Journal,  toL  i.  1898,  p.  407. 
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hearing-power.     Adhesive  processes  in  the  middle-ear  are  prone 
to  advance  with  increased  rapidity. 

Effect  of  Drugs  upon  the  Ear. — Akin  to  the  functional 
disorders  of  hearing  noticed  in  the  above  paragraphs  are  those 
symptoms  which  are  liable  to  be  produced  by  certain  drugs,  such 
as  quinine,  salicylic  acid,  morphine,  and  lead,  and  by  the  im- 
moderate use  of  alcohol   and   tobacco.     Large  doses  of  quinine 
almost  invariably  affect  the  organ  of  hearing,  and  produce  sub- 
jective noises,  as  of  bells  ringing  in  the  ear,  while  the  patient 
becomes  more  or  less  deaf  for  a  time.     Ringer  states  that  some- 
times, though  very  rarely,  the  deafness  becomes  permanent  and 
complete ;  as  a  general  rule,  however,  the  noises  cease  in  a  short 
time  (in  a  few  hours  or  days),  and  the  hearing  again  becomes 
natural.     Dr.  Kirchner,  of  Wiirzburg,  gave  large  doses  of  quinine 
to  rabbits,  and  on  killing  the  animals  and  examining  the  ears, 
found  hyperaemia  and  haemorrhages  in  the  mucous  membrane  of 
the   tympanum    and    in    the    labyrinth.      He    attributes   these 
appearances   to    vaso-motor   disturbance,    leading    to   congestion 
and   exudation.      Kirchner's    experiments    have,   however,   been 
rejieated  by  Hans  Brunner  and  others ;  and  it  would  seem  that 
large  doses  of  quinine  produce  conditions  of  an  entirely  opposite 
character.      In   the   eye,    as   seen    by   the   ophthalmoscope,   the 
appearances    are   those   of  marked   anaemia;    while   the   meatus 
and   the  tympanic  membrane  are  rendered  unusually  pale,  and 
the  temperature  in  the  former  is  considerably  reduced.     Kirch- 
ner's  experiments  were  performed  mostly  on  rabbits  and  cats ; 
and  in  these  animals  even  small  doses  of  quinine  produce  violent 
dyspnoea,  with  epileptiform   convulsions,  terminating  in   death. 
Moreover,   quinine  in  full    doses   has   a   paralysing   effect   upon 
the  intracardiac  nerves.     Among  other  marked  symptoms  caused 
by   salicin  and  its  derivatives,  deafness   and   noises  in  the  ears 
are  commonly  noticed.     Hydrobromic  acid  will  lessen  the  effects 
of  these  drugs,  as  well  as  those  of  quinine ;  and  ergot  is  said 
to   have   a   similar   power   of  preventing   or   removing  the   un- 
pleasant singing.      Opium  produces   some   amount  of  deafness  ; 
"it  is  said  to  lessen  the  conductivity  of  sensory  nerves,  though 
this  blunted  sensibility  must   be   due  in  some   measure   to  the 
effect   of  opium   on   the   grey  matter   of  the  brain,   depressing 
the  i)Ower  of  perception"  (Ringer).     In  the  organ  of  hearing, 
the  effects  of  chronic  poisoning  by  lead  take  the  form  of  noises 
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in  the  ears,  vertigo,  and  gradually  increasing  deafness.  They 
are  sometimes  witnessed  among  painters,  plumbers,  and  white 
lead  manufacturers.  The  symptoms  may  be  either  acnte  or 
chronic.  The  former  are  probably  due  to  serous  exudation  in 
the  labyrinth ;  and  the  latter  to  degeneration  of  the  auditory 
nerves,  as  a  result  of  continuous  trophic  disorder  in  the  sym- 
pathetic system.  Acute  symptoms  generally  yield  to  iodide  rf 
potassium  in  full  doses,  warm  baths,  and  subcutaneous  injections 
of  pilocarpine.  Symptoms  of  labyrinthine  disorder,  resembling 
those  of  Meniere's  disease,  have  been  occasionally  noticed  in 
cases  of  chronic  poisoning  by  mercuiy. 

II.  The  second  category  includes  causes  of  a  local  origin, 
the  labyrinth  participating  in,  or  becoming  affected  by,  morlnd 
conditions  of  neighbouring  parts.  In  diseases  of  the  brain  and 
its  membranes,  the  connection  between  the  original  lesion  and 
the  affection  of  the  lab}Tinth  can  often  be  clearly  made  out.  In 
simple  and  epidemic  cerebix)-spinal  meningitis  (see  page  594)  and 
in  tumour  of  the  brain,  the  morbid  process  extends  either  by  the 
blood-vessels  or  along  the  auditory  nerve.  It  is  easy  to  under- 
stand how  such  conditions  as  congestion,  exudation,  and  even 
hseniorrhage  in  the  structures  of  the  labyrinth  and  atrophy  of 
the  nenous  structures,  may  be  caused  by  pressure  upon  the 
vessels  or  upon  the  auditory  nerve.  Disorders  of  hearing,  having 
their  seats  in  the  labyrinth,  are  occasionally  associated  with 
lesions  of  the  spinal  cord.  Aural  symptoms  of  a  like  character 
have  been  knovm  to  supervene,  as  a  result  of  shock  or  great 
mental  excitement ;  several  cases  of  this  nature  are  recorded 
in  Mr.  Toynbee's  work  on  **  Diseases  of  the  Ear."  In  the 
absence  of  any  discoverable  change  in  any  part  of  the  organ  of 
hearing,  such  symptoms  may  probably  be  referred  to  some 
marked  circulatory  disturbance  in  the  terminal  apparatus  of  the 
auditory  nen'e. 

The  lab}Tinth  is  sometimes  affected  by  extension  of  morbid 
processes  in  cases  of  severe  inflammation  of  the  middle  ear,  espe- 
cially when  occurring  in  the  course  of  scarlet  fever,  diphtheria, 
and  measles.  The  labyrinthine  complication  may  likewise  be 
caused  by  increased  pressure  upon  the  fenestras.  In  either  case, 
the  prominent  symptoms  are  deafness,  noises  in  the  ears,  giddi- 
ness, and  diminished  conduction  of  sound  through  the  bones  of 
the  skull.     Disorders  of  hearing  referable  to  the  auditory  nerve 
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are  more  common  in  chronic  adhesive  catarrh.  In  this  Utter 
affection,  which  often  results  in  ankylosis  of  the  stapes,  signs 
of  labyrinthine  disease  are  not  infrequent,  and  are  sometimes 
noticeable  even  in  the  early  stages.  The  disorder  of  nutrition, 
leading  eventually  to  loss  of  function,  appears  to  involve  the 
auditory  nerve  simultaneously  with  the  middle  ear  and  Eusta- 
chian tube.  The  course  of  the  process  is  more  evident  in  those 
severe  cases  of  tympanic  suppuration  in  which  the  walls  of  the 
cavity  become  carious  or  necrotic,  and  the  pus  finds  its  way 
into  the  cochlea  or  vestibule,  with  complete  destruction  of  the 
terminal  ner\*e-apparatus  as  the  necessary  result.  In  such  cases, 
portions  of  the  osseous  walls  of  the  labyrinth,  fragments  of  the 
semicircular  canals,  and  even  the  entire  cochlea,  are  sometimes 
detached. 

III.  Disorders  of  the  labyrinth  are  liable  to  be  produced  by 
external  influences  of  various  kinds — e,fj„  exposure  to  cold; 
injuries  from  blows  or  falls ;  alterations  of  atmospheric  pressure, 
and  the  shocks  resulting  from  very  loud  or  continuous  sounds. 
In  cases  due  to  exposure  to  cold,  catairh  of  the  middle  ear 
generally  precedes  or  accompanies  the  affection  of  the  labyrinth. 
Traumatic  lesions  of  the  internal  ear  may  result  either  from 
direct  or  from  indirect  violence.  In  the  former  case,  the  external 
ear  and  the  tjinpanum  are  likewise  injured,  as  in  penetrating 
wounds ;  the  second  category  includes  (1)  those  cases  in  which 
the  bones  of  the  head  primarily  suffer,  and  the  shock  is  trans- 
mitted to  the  labyrinth,  and  (2)  those  in  which  the  injury  is 
effected  by  shocks  or  concussions  due  to  changes  of  pressure, 
loud  noises,  etc.  Questions  as  to  the  influence  and  frequency 
of  such  causes  will  be  fully  discussed  in  subsequent  chapters. 

In  the  majority  of  cases  of  labyrinthine  disorder  both  ears 
are  affected,  either  simultaneously  or  in  more  or  less  rapid 
succession.  The  impairment  of  function  is,  however,  likely  to 
be  confined  to  one  ear  in  cases  due  to  the  shock  caused  by  a 
single  loud  sound.  The  predisposition  to  diseases  of  the  internal 
ear  is  greatest  in  children  and  in  persons  over  sixty  years  of 
age.  In  the  latter,  the  auditory  nerve  and  its  terminal  expan- 
sion are  liable  to  atrophy  and  fatty  degeneration ;  while  children 
are  especially  prone  to  suffer  from  those  infectious  diseases 
which  are  so  often  attended  by  aural  complications.  An  addi- 
tional reason  for  the  frequency  with  which  children  are  attacked 
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is  supplied  by  the  anastomoses  which  the  vessels  of  the  labjrinth 
form  with  those  of  the  middle  ear,  on  the  one  hand,  and  of  the 
cranial  cavity  on  the  other.  Tliese  are  more  frequent  in  children 
than  in  adults ;  and  there  is  also  in  the  former  a  freer  comniuni- 
cation,  through  the  aqueducts,  between  the  fluid  of  the  labyrinth 
and  the  cerebro-spinal  lymph-spaces. 

Symptoms. — Disorders  of  the  labyrinth  give  rise  to  (1) 
Deafness  of  varying  degrees,  but  generally  severe.  (2)  Subjective 
sensations  (noises  in  the  ears)  of  various  kinds.  (3)  Giddiness 
and  disorder  of  co-ordination.  (4)  Nausea  or  vomiting.  (5) 
Acoustic  hyperaesthesia,  eWnced  by  undue  sensitiveness  to  sounds. 
Two  or  more  of  these  s}Tnptoms  frequently  coexist ;  even  severe 
deafness  is  sometimes  associated  with  peculiar  sensitiveness  to 
loud  sounds.  In  one  well-marked  class,  viz.,  the  apoplectic  form 
of  Meniere's  disease,  the  deafness  and  other  symptoms  come  on 
very  suddenly.  The  patient,  if  standing  or  walking,  falls  to  the 
ground,  and  the  attack  resembles  one  of  cerebral  apoplex}'.  In 
syphilis  of  the  labyrinth,  the  deafness,  which  is  a  prominent 
symptom,  may  become  complete  within  a  few  hours.  In  other 
cases,  such  as  those  in  which  an  affection  of  the  labyrinth  com- 
plicates adhesive  catarrh  of  the  tympanum,  the  symptoms  of  the 
former  are  apt  to  be  slowly  and  insidiously  developed. 

(1)  Dea&ess  due  to  labyrinthine  disease  varies  considerably  in 
degree  in  different  cases.  Thus  it  may  be  either  very  slight  or 
total  and  absolute ;  and  between  these  extremes  everj-  possible 
variation  exists.  Total  deafness  is  pathognomonic  of  disease  rf 
the  auditory  nerve  in  some  part  of  its  course.  Labyrinthine 
deafness  is  apt  to  be  progressive;  but  sometimes  the  impairment 
remains  stationary  for  a  time.  In  other  cases,  the  gradual  pro- 
gress of  the  disorder  is  interrupted  by  a  sudden  change  for  the 
worse.  The  hearing-power  in  any  given  case  is  liable  to  be 
influenced  by  the  general  health  of  the  patient,  by  excitement, 
by  excesses  of  all  kinds,  and  by  fatigue  of  the  auditory  nervous 
apparatus.  As  a  general  rule,  the  hearing-power  in  these 
patients  is  at  its  best  in  a  quiet  place,  where  there  are  no 
other  sounds  to  distract  the  attention. 

Deafness  to  certain  notes  is  sometimes  experienced  by  persona 
suffering  from  disease  of  the  labyrinth.  Inability  to  perceive 
high  notes  is  not  infrequent  in  old  people;  this  fact  was  men- 
tioned by  WoUaston  in  the  Philosophical  Transactions  for  1820. 
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Sudden  deafness  for  low  notes  has  been  observed  to  follow  con- 
cussions of  the  labyrinth  from  explosions  of  gunpowder,  and  in 
other  cases  of  a  similar  character  high  notes  are  lost.  In  rare 
instances  there  is  loss  of  perception  of  notes  in  the  middle 
octaves.  Symptoms  of  this  nature  point  to  some  affection  of  the 
auditory  ner\'^e;  their  gradual  development  would  show  that  the 
change  was  probably  of  a  secondary  character,  such,  for  instance, 
as  results  from  pressure  on  the  labyrinth  caused  by  middle-ear 
disease.  Helmholtz's  theory  that  the  perception  of  tones  of 
different  pitch  depends  upon  different  nerve-fibres,  serves  to 
explain  the  pathology  of  the  cases  under  discussion.  Experi- 
ments show  that  destruction  of  the  apex  of  the  cochlea,  which 
contains  the  longest  fibres  of  the  basilar  membrane,  causes 
deafness  to  the  lower  notes.  Urbantschitsch  points  out  that 
partial  tone-deafness  may  also  be  due  to  central  lesions,  and  that 
it  must  often  be  difficult  to  determine  whether  the  cause  of  the 
symptom  is  located  in  the  peripheral  apparatus  or  trunk  of  the 
nerve,  or  in  the  nerve-centres.  It  must  also  be  remembered  that 
obstacles  to  sound-conduction  are  apt  to  affect  certain  notes  moi'e 
than  others ;  imperfect  perception  may  therefore  be  due  to  purely 
physical  causes. 

Another,  but  somewhat  rare,  symptom  of  labpdnthine  disease, 
is  the  phenomenon  termed  paracusia,  or  "  false  hearing."  In  this 
condition  a  note  is  not  heard  correctly,  but  appears  to  be  higher 
or  lower  than  it  really  is,  and  the  difference  may  amount  to  half 
a  tone,  several  tones,  or  even  an  octave.  If  only  one  ear  be 
affected,  two  sounds  are  heard,  one  being  true  and  the  other 
false,  and  this  condition  is  termed  'paracmis  duplicata,  or  diphn 
cusis  hiiiauralis. 

A  case  of  this  latter  kind  was  reported  by  Sir  Everard  Home;* 
the  patient,  a  music-master,  when  suffering  from  catarrh,  noticed 
that  there  was  a  confusion  of  sounds  in  his  ears,  and  also  that  the 
pitch  of  one  ear  was  half  a  note  lower  than  that  of  the  other.  A 
single  note  was  not  perceived  as  such,  but  as  two  distinct  sounds 
following  each  other  in  quick  succession,  the  last  being  the 
lower  and  weaker.  Several  other  cases  of  double  hearing  have 
been  placed  on  record ;  one  of  the  most  interesting  is  that  of 
Von  Wittich,t  described  by  himself.     A  month  after  a  violent 

*  Philctophical  Trantactiong,  1800. 

t  Quoted  by  Gruber,  le.f  p.  162,  from  Kimigiberg.  Medicin.  JdKrb.^WY.^fiA.V^^'V^ 
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W.:£},-'T  *:a:.  'z.^  ff':,^:.  v^'i*at^\  t-  ji-rli  ib*  sarnr  r>i-re  when  tie 
hijfh-r    "A";    :.r>:    r--r:\r   •!.-   s::i:ii   ^ar.   az^i   ti>r    Ii'wv-r  i^ear  rhe 

>;r;.-i;jr  i-L-riOrr.'^r-a  rrjav  r^r  -i-r-  to  lise  riTrccs  of  c^nain  raedi- 
dfi^--     Tl.-i--  T?.^  laTr  Dr.  M >:**.  of  Heidelber:^.*  has  ivjwrjcd  a 
'^-''  '.:   "  I>^  /f/.r    Hr^rin^  d:inng   the    Kxhfbitfon   of   Icdide  c-f 
V'^h.^'^.  iTTi,"    T\ir   [Atirrr.*.    who    ha»i   ssffered    fi'S'    a    lone   um^ 
fr'>r;.    j-*rri'0-iT    Sii-r.hzriak,  ha^l    r.»ren   taking  the  :«>l;de   in    doses  of 
(fr.  z.  'WiW  lor  a  lortRight.  whrn  the  remedy  was  discontinned 
on  Hfffnux  of  ij^-^al  catarrh  and  !•:*»  of  appetite.     On  the  follow- 
ing 'lay  rh*rr*r  wa»  double  hearing  for  certain  notes;  this  subsided 
in   tji-  coTir-*-  of  a  f-^w  flays.     In  another  cas<".  reported  in  the 
-aifi*-    nnrnljer   of  the   Archv-e*   of  OioU>r^^   the   double    hearing 
cswiv  on  ftiiddenly  in  a  ]^tient   who  had  for  a  long  time  been 
alrn^rit    comfilet*-ly   deaf  on    the    left    side.     One  evening,   when 
hurn riling  a  tun*-,  he  hearrl  the  true  tone  as  well  as  the  major 
thini  a),ov*'.     He  was  not.  however,  sure  as  to  the  side  on  which 
h»'  h^-arrl  the  higher  tone :    nor  could  he  define  the  number  of 
r>«'t;iv«'s  which  were  affecte^l  with  the  double  hearing.     While  the 
criri'lition  last^l,  all  varieties  of  music  created  great  dissonance; 
r»iihj*'Ctive  noi-se.s  and   vertigo  were  also   complained   of.      After 
conti Fining  for  Heven  month??,  the  double  hearing  passed  awav, 
all  ton«*rt  seemefl  pure,  Ixith  high  and  low  tones  were  heard  ^vith 
♦•^|nal  rjleaniess,  and  music  became  a  source  of  pleasure,  as  before. 
TIh*  origin  of  the  rsymptoms  was  attributed  to  infianmiation  in- 
vrilvirig  the  cochlea  on  the  left  side  and  the  region  to  which  the 
v<'.Htibular  branch  is  distribute^l.     Their  cessation  was  presumably 
diH?  to  deHtruction  of  the  conductive  capacity  of  the  left  auditory 
iH'rv(%  or  of  its  terminal   branches  \dthin  the  labyrinth.      The 
result rt   of  testing   the   hearing    showe<l   that   the   left   ear   was 
(jonipletely  deaf  for  aerial  and  bone-conduction. 

The  phenomena  of  double  hearing  are  explained  by  Helm- 

*  ArcJiivet  of  Otology^  yoI.  xi.  p.  27. 
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holtz's  tlieor}%  as  modified  by  Hensen,  with  regard  to  the  i-esolu- 
tion  of  sounds  by  the  coclilea.  The  stretched  mdial  fibres  of  the 
membrana  basilaris,  on  which  Corti's  organ  is  placed,  and  which 
are  shortest  in  the  first  tuni  of  tlie  cochlea,  "are  regarded  as 
the  vibrating  threads.  Thus,  a  string-like  fibre  of  the  membrana 
basilaris,  which  is  capable  of  vibrating,  corresponds  to  every  pos- 
sible simple  tone."*  With  a  normal  condition  of  the  organ  of 
hearing  on  both  sides,  a  given  note  throws  into  vibration  corre- 
sponding fibres  of  the  basilar  membrane,  and  the  proper  sound  is 
perceived.  When,  however,  the  membrane  is  more  tense  on  one 
side  than  on  the  other,  its  pitch  becomes  raised  in  proportion  to 
the  increased  tension,  so  that  a  fibre,  or  a  series  of  fibres,  whicli 
normally  makes  300  vibrations  in  a  second,  may  execute  350  in 
the  same  space  of  time.  When  a  note  corresponding  with  the 
latter  number  is  sounded,  the  healthy  ear  perceives  it  correctly ; 
but  in  the  diseased  ear,  the  fibres  receiving  the  impression 
transmit  it  to  a  portion  of  the  sensorium  accustomed  to  receive 
300  vibrations,  and  double  hearing  is  the  result. 

An  opposite  condition  is  assumed  to  exist  in  cases  in  which 
the  false  note  is  higher  than  that  perceived  by  the  normal  ear. 
Tlie  afiected  fibres  of  the  basilar  membrane  are  supposed  to  be 
in  a  state  of  relaxation,  for  example,  so  as  to  perform  300  vibra- 
tions instead  of  325.  When  a  note  consisting  of  the  former 
immber  is  sounded,  it  throws  into  vibrations  those  fibres  of  the 
membrane  which  correspond  therewith.  On  the  healthy  side, 
the  riglit  note  is  heard ;  on  the  other,  those  fibres  vibrate  which 
normally  transmit  a  sensation  corresponding  to  325  vibrations, 
and  a  note  of  that  pitch  is  perceived  by  the  sensorial  apparatus 
on  that  side.f 

In  connection  with  paracusis,  as  in  the  case  of  deafness  to 
certain  notes,  the  fact  must  be  borne  in  mind  that  morbid 
changes  in  the  sound-conducting  apparatus  are  apt  to  facilitate 
the  conduction  of  certain  tones,  and  to  make  them  appear  louder 
and  more  distinct.  It  must  also  be  remembered  that  under 
normal  circumstances  a  feeble  sound  of  a  given  note  seems  to 
be  of  a  higher  pitch  than  a  loud  sound.  When  any  clifierence 
in  sounds  conducted  through  the  air  is  noticed  between  the  two 

*  Landois  and  Stirling's  Phytiology,  3rd  Edition,  p.  818. 
t  For  an  elaborate  explanation  of  the  phenomena  of  *'  Double  Hearing,"  see 
Knapp*B  paper  in  Arch*f,  Aiifj,  u,  Ohr.,  Bd.  I.  Abth.  2,  S.  96. 
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<^ai's,  osseous  conduction  should,  of  course,  be  tested.  If  the 
sound  then  appear  to  be  the  same  on  both  sides,  the  alteration 
by  aerial  conduction  must  be  due  to  some  change  in  the  sound- 
(conducting -apparatus. 

It  is  highly  probable  that  partial  tone-deafness  and  "  double 
hearing"  are  by  no  means  infrequent.  As  a  genei'al  rule  how- 
ever, the  changes  are  perceptible  only  by  persons  whose  hearing 
organs  have  been  well  trained.  Akin  to  the  phenomena  in 
question  are  those  echo-like  sounds  which  are  sometimes  super- 
added to  words  and  musical  notes  (diplacusis  ecIioticaX  without 
any  alteration  in  pitch. 

(2)  Subjeotive   Senaationa    (noises   in  the  ears)    will    be  fullv 
described  in  the  chapter  on  "  Neuroses  of  the  Auditor}-  Nerve." 
It  is  here  sufficient  to  mention  that  in  the  majority  of  cases  thev 
are  caused  either  by  pathological  changes  in  the  sound-conduct- 
ing apparatus  or  by  some  affection  invohdng  the  nerve.     In  the 
former  case,  the  noises  are  most  often  associated  with  such  lesions 
as  i)roduce  rigidity  of  the  membrane  of  the  fenestra  rotunda,  or 
undue  pressure  of  the  base  of  the  stapes  upon  the  fenestra  ovahs. 
Tinnitus   may   also   be   due   to   peripheral   irritation   of    various 
sensory  nerves,  and  especially  of  branches  of  the  fifth  pair. 

(3)  Oiddmess  and  Disorder  of  Co-ordination  are  frequently  due 
to  some  disease  of  the  ear.  Symptoms  of  this  character,  but 
usually  of  a  slight  nature,  are  sometimes  caused  by  foreign  bodies 
in  the  external  meatus.  The  pressure  upon  the  membrana 
tympani  increases  the  tension  in  the  labyrinth,  and  irritates  the 
vestibular  and  ampullary  nerx^es.  Even  s}Tinging  the  ear,  par- 
ticularly if  cold  water  be  used,  produces  vertigo  in  some  patients. 
Middle-ear  disease,  by  involving  the  labyrinth,  not  infrequently 
(causes  marked  giddiness  and  staggering,  and  sometimes  eveu 
loss  of  consciousness.  Changes  of  tension  in  the  tympanum 
produce  more  or  less  corresponding  changes  in  the  eudolymph, 
and  these  latter  are  regarded  as  the  immediate  cause  of  the 
vertigo.  In  a  case  of  middle-ear  catarrh,  recorded  by  Dr. 
McBride,*  vertigo,  tinnitus,  vomiting,  and  loss  of  consciousness 
were  all  well-marked  symptoms,  and  a  veiy  peculiar  efiect  was 
produced  by  the  first  attempt  to  inflate  the  tympana.  Air  passed 
into  the  middle  ear  only  on  the  left  side;  "but  whereas  before 
the  operation  the  patient  had  great  difficulty  in  standing  and 

•  Auditory  Vertigo,  Edin,  Med.  Journ.  Jau.  1881. 
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walking,  even  with  assistance,  after  the  inflation  he  declared 
himself  greatly  relieved,  and  was  able  to  walk  about  alone  and 
unsupported."  After  a  short  course  of  treatment,  which  consisted 
mainly  in  inflating  the  middle  ear,  "  the  only  symptom  of  vertigo 
left  was  that  looking  down  suddenly  produced  slight  giddiness." 
The  conne<?tion  between  the  nervous  phenomena  and  the  condition 
of  the  left  tympanum  was  proved  by  the  fact  that  inflation  pro- 
duced an  immediate  and  marked  improvement. 

The  capability  of  pressure  to  produce  vertigo  is  further 
demonstrated  by  a  case  recorded  by  Dr.  Hughlings  Jackson.* 
The  patient,  a  woman  aged  forty-nine,  had  suffered  from  disease 
of  the  right  ear  since  childhood,  and  for  three  months  from 
giddiness  and  inability  to  walk  without  staggering.  Pressure 
on  the  tragus  was  followed  by  movements  of  the  eyes  from  side 
to  side,  giddiness,  and  a  sensation  of  falling  towards  the  left 
side.  On  examination,  the  right  meatus  was  found  to  contain 
much  pus;  the  membrana  tjTnpani  could  not  be  seen  (owing  to 
swelling  of  the  walls  of  the  meatus),  and  the  watch  could  not  be 
heard  on  that  side.  After  some  weeks'  treatment,  the  condition 
became  so  far  improved  that,  to  produce  the  giddiness  and  move- 
ment of  external  objects,  she  had  to  put  the  finger  into  the 
meatus.  The  symptoms  eventually  altogether  subsided,  the 
improvement  coinciding  with  the  cessation  of  the  discharge 
from  the  ear. 

The  pathogeny  of  vertigo  as  a  symptom  of  disease  of  the 
labyrinth  will  be  fully  discussed  in  the  chapter  on  M6ni6i'e'8 
disease.  It  is  probable  tliat  in  the  large  majority  ot  cases  of 
auditory  vertigo,  the  affection  of  the  labyrinth  is  secondary  to 
diseases  of  the  tympanum.  Primarj'  inflammation  of  the  mem- 
branous labyrinth  is  a  very  rare  disease.  Those  cases  which 
Voltolini,  of  Breslau,  described  as  otitis  labyrinthica,  with 
deafness  and  a  staggering  gait  as  prominent  symptoms,  were 
proved  by  Gottstein  to  be  in  reality  mild  cases  of  epidemic 
cerebro-spinal  meningitis.  The  disorder  of  the  labyi'inth  cannot 
be  regarded  as  primary  unless  it  occur  in  the  absence  of  any 
sign  of  middle-ear  disease.  In  such  a  case,  the  sudden  develop- 
ment of  noises  in  the  ears,  or  the  exaggeration  of  those  previously 
heard,  and  giddiness,  followed  by  more  or  less  marked  deafness, 

*  On  "  Ocular  Movements,  with  Vertigo,  produced  by  Pressure  on  a  Diseased 
Ear,"  Ophthalmol,  Soc.  Trans.  voL  iii. 
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vomiting,  and  the  symptoms  therefoi^e  resemble  those  of  disease 
of  the  labyrinth.  "  There  may  be  lesion  of  the  hemispheres 
without  any  marked  sjnnptoms;  but  if  the  middle  lobe  be 
injured  or  pressed  upon  by  a  tumour,  there  is  usually  a  reeling 
or  staggering  gait,  like  that  of  a  drunken  man.  Ross  points  out 
that  if  the  tumour  aflTect  the  upper  part  of  this  lobe,  the  tendency 
is  to  fall  backwards,  and  if  the  lower  part,  to  fall  forwards,  or  to 
revolve  round  a  horizontal  axis."  • 

The  diagnosis  between  affections  of  the  cerebellum  and  those 
of  the  labyrinth  may  be  made  by  considering  the  additional 
symptoms  in  each  case.  According  to  Prof.  Rosenthal,t  in 
cerebellar  disease,  the  reeling,  staggering  gait  of  the  patient  is 
but  little  improved  when  support  is  afforded ;  he  walks  and 
stands  with  his  legs  far  apart,  the  toes  and  the  metatarsus  are 
alternately  raised  and  depressed,  so  that  sometimes  the  balls  of 
the  toes,  sometimes  the  heel,  and  [sometimes  the  flattened  sole 
•come  into  contact  with  the  ground.  Not  infrequently  the  patient 
complains  of  a  feeling  of  numbness  in  the  legs,  especially  in  the 
soles  of  the  feet ;  tactile  cutaneous  sensibility  is  at  the  same  time 
much  diminished,  or  even  completely  lost ;  the  temperature  sense 
and  common  sensation  remain  unchanged.  Other  symptoms 
occasionally  present  are:  disorder  of  speech,  nystagmus,  deviation 
of  the  eyeball  or  inability  to  raise  the  eye  beyond  the  horizontal 
line,  contraction  of  the  pupil,  and  amblyopia  with  optic  neuritis. 
Violent  pain  in  the  back  of  the  head,  coming  on  in  paroxj'sms, 
and  sensitiveness  to  pressure,  are  also  symptomatic  of  disease  of 
the  cerebellum. 

Vertigo,  nausea,  and  vomiting,  accompanied  by  deafness  and 
subjective  auditory  sensations,  indicate  some  affection  of  the 
ampullary  nerves,  especially  when  such  symptoms  are  super- 
added to  aural  disease,  and  are  unaccompanied  by  others  refer- 
able to  the  cerebellum.  It  must,  however,  be  remembered  that 
reflex  symptoms  of  the  latter  kind  may  have  their  starting- 
point  in  some  disease  of  the  ear — c.ij.,  in  suppurative  inflam- 
mation of  the  tympanum.  Urbantschitsch  points  out  that 
symptoms  indicative  of  cerebellar  irritation,  appearing  from 
time  to  time  during  the  course  of  an  aural  affection,  and  de- 
cidedly corresponding  \\'ith  its  stage  and   condition,  are   to   be 

*  Landois  and  Stirling's  Physioloffy^  p.  725. 
f  Cited  by  Urbantschitsch,  I.e.  p.  389. 
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regarded  as   of  reflex  origiii,   and   not   as    proofs    of  cerebellar 
mischief. 

(5)  Acoustio  HypersBsthesia  is  a  symptom  of  hypersemia  and 
inflammation  of  the  membranous  labyrinth.  It  also  occurs  in 
some  patients  presenting  symptoms  of  general  anaemia,  and  is. 
then  probably  due  to  passive  congestion  of  the  labyrinth.  Certain 
lesions  affecting  the  auditory  nerve  are  apt  to  cause  increased 
sensitiveness  to  loud  noises,  and  even  to  ordinary  sounds.  The 
sensation,  under  such  circumstances,  may  be  accompanied  by 
pain  and  distress;  and  this  peculiarity  is  noticed  even  in  deaf 
l^ople,  to  some  of  whom  loud  sounds  are  apt  to  cause  great 
annoyance.  Further  details  on  the  subject  of  acoustic  hyper- 
flBsthesia  will  be  given  in  the  chapter  on  **  Neuroses  of  the 
Auditory  Ner\^e." 

The  Prognosis  iu  the  majority  of  cases  is  very  unfavourable; 
as  a  general  rule,  pronounced  affections  of  the  labyrinth  are  not 
amenable  to  treatment.  Some  of  the  worst  cases  are  those  in 
which  the  symptoms  have  appeared  during  the  course  of  an 
acute  infectious  fever,  and  those  of  which  a  gradual  development 
is  the  marked  characteristic.  Before  venturing  upon  a  prognosis, 
it  is  generally  desirable  to  keep  the  patient  under  observation  for 
some  time.  Variations  in  the  severity  of  the  symptoms  are  not 
uncommon ;  the  hearing-power  is  sometimes  influenced  by  the 
patient's  general  condition,  and  other  circumstances.  In  trau- 
matic cases,  with  comparatively  slight  symptoms,  the  prognosiB- 
is  much  more  hopeful.  In  recent  syphilitic  cases  also,  recovery 
may  be  expected  under  proper  treatment,  even  when  the  deaf- 
ness is  considerable,  and  noises  in  the  ears  form  a  prominent 
symi)tom. 

Diagnosis  of  Diseases  of  the  Labyrintlu — In  all  cases 

of  deafness,  the  determination  of  the  seat  of  the  lesion  is,  of 
course,  indispensable  for  prognosis  and  treatment.  The  external 
and  middle  portions  of  the  ear  are  to  a  great  extent  accessible 
to  direct  examination,  and  many  affections  of  these  parts  can 
be  distinguished  with  absolute  accuracy.  The  case,  however, 
with  regard  to  the  labyrinth  is  altogether  different.  We  have 
here  to  deal  with  a  complicated  nervous  apparatus,  closely  con- 
nected with  the  brain  on  the  one  side  and  with  the  tympanic 
cavity  on  the  other,  liable  to  become  implicated  in  diseases  of 
adjacent   structures,    and    altogether   inaccessible  to    direct  ex- 
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amination.  Moreover,  the  pathological  changes  to  which  the 
internal  ear  is  liable  have  not  as  yet  been  fully  investigated, 
and  the  connection  between  symptoms  and  lesions  is  sometimes 
very  difficult  to  trace.  There  are  other  sources  of  obscurity  in 
the  diagnosis  of  diseases  of  the  labyrinth.  It  seldom  happens 
that  this  part  alone  is  the  seat  of  change;  in  the  majority  of 
cases,  the  middle  ear  is  likewise  affected,  and  the  task  of 
assigning  to  each  part  its  due  share  in  the  production  of  the 
symptoms  is  often  beset  A^'ith  difficulties,  and  is  sometimes  quite 
impossible. 

The  methods  of  diagnosing  aural  affections  in  general  have 
been  described  in  a  preceding  chapter;  a  few  pages  will  now 
be  devoted  to  a  special  consideration  of  the  means  to  be  adopted 
for  detecting  disorders  of  the  labyrinth  and  for  distinguishing 
them  from  affections  of  the  middle  ear. 

The  existence  of  disease  in  the  labyrinth  is  ascertained  (1) 
by  reviewing  the  symptoms  and  history  of  the  case;  (2)  by 
determining  the  condition  of  the  external  and  middle  ear;  (3) 
by  examining  the  state  of  the  auditory  function. 

(1)  The  general  symptoms  of  diseases  of  the  lab}Tinth  have 
been  discussed  in  preceding  pages;  those  most  frequently  met 
\vith — viz.,  deafness,  subjective  sensations,  giddiness,  and  disorder 
of  co-ordination — even  when  associated,  are  by  no  means  patho- 
gnomonic of  primary  labyrinthine  disease,  for  they  are  sometimes 
present  in  catarrh  of  the  middle  ear,  some  of  them  being  due  to 
pressure  of  the  effiision  upon  the  fluid  of  the  labyrinth.  When, 
however,  the  deafness  and  the  subjective  sensations  have  occurred 
suddenly ;  when  both  ears  are  involved ;  when  there  is  a  history 
of  syphilis,  of  injury  to  the  head,  or  of  exposure  to  loud  or  to 
continuous  sounds,  the  labyrinth,  in  all  probability,  is  the  primary 
seat  of  the  disease.  The  conviction  is  strengthened  if  no  disorder 
of  the  external  or  middle  ear  can  be  detected  on  examination 
made  soon  after  the  appearance  of  the  symptoms.  After  the 
lapse  of  some  time,  the  diagnosis  is  not  much  aided  by  such  an 
examination,  inasmuch  as  changes  in  the  middle  ear — e.g.,  a 
copious  exudation — may  have  passed  away,  and  the  disoi-dered 
function  may  be  due  to  the  condition  of  the  ossicles  or  fenestras. 

(2)  In  cases  of  suspected  disease  of  the  labyrinth,  the  con- 
dition of  the  membrana  tympani  and  of  the  Eustachian  tub© 
must    of   course    be    carefully   noted.      If    these   structures    be 
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Still  more  definite  infoniiation  is  derived  from  the  use  of 
tuning-forks.  In  some  cases,  the  hearing  power  is  diminished 
for  certain  tones,  wliile  others  are  distinctly  heard ;  it  is  there- 
fore necessary  to  employ  a  aeries  of  tuning-forke,  extending 
over  several  octaves.  A  complete  set  would  include  c,  with  132 
vibrations ;  g,  198  ;  c'.  264 ;  a',  440 ;  d*,  595 ;  g*,  792  ;  andc',  l.Ooti. 
For  most  purposes,  however,  three  are  sufficient,  viz.,  c,  with 
132;  c*,  526;  and  c',  2,112.  In  deafness  due  to  disease  of  the 
nerve,  tlie  hearing-power  for  high  notes  is  apt  to  be  considerably 
diminished,  or  even  lost,  while  low  notes  may  be  distinctly  heai-d. 
This  BjTiiptom,  however,  even  when  verj'  marked,  is  not  sufficient 
to  establish  the  diagnosis,  for  it  is  sometimes  noticed  in  con- 
nection with  altered  tension  of  the  membrana  tympani  and  ciiain 
of  ossicles. 

The  bone-conduction  of  sound  is  tested  in  the  usual  way;  to 
determine  the  relative  capacity  of  the  two  sides,  tlie  fork  is 
placed  on  some  jxiint  of  the  median  line  of  the  head,  the  spots 
usually  selected  being  the  vertex,  forehead,  and  central  incisora 
of  the  upiier  jaw.  When  the  perceptive  capacity  of  the  nerve 
on  one  side  is  the  [wint  to  be  determined,  the  forks  should  be 
placed  on  the  mastoid  process.  As  explained  in  a  previous 
chapter  {see  page  101),  in  a  case  of  unilateral  deafness,  if  the 
-  tuning-fork,  placed  on  the  vertex,  be  best  heard  on  the  aflected 
side,  it  may  be  inferred  that  either  the  external  or  the  middle  ear 
is  the  seat  of  the  disease.  The  labyrinth  may  not  1)e  quite 
normal ;  but  it  cannot  be  seriously  involved.  On  the  other 
hand,  in  cases  of  disease  of  the  labyrinth  or  of  the  nervous 
apparatus,  the  sound  of  the  tuning-fork  is  always  best  heard  by 
the  normal  ear,  provided  that  the  labj-rinthine  affection,  on  the 
other  side,  is  not  complicated  by  any  disease  of  the  external  or 
Diiddle  ear.  In  using  this  test,  it  must  be  borne  in  mind  tliat 
unintelligent  patients,  suffering  from  unilateral  deafness,  due  to 
middle-ear  affections,  are  apt  to  assert  that  they  hear  the  sound 
of  the  tuning-fork  (placed  on  the  head)  on  the  unaffected  side. 
They  think  that  they  ought  to  hear  it  on  that  side ;  and  it  may 
be  difficult  to  jiersuade  them  that  they  are  mistaken.  The 
surgeon  nmst  endeavour  to  make  such  patients  understand  the 
necessity  of  careful  observation.  Even  fairly  intelligent  persons 
may  find  it  difficult  to  determine  the  side  on  which  the  sound 
is  better  lieai-d.      In  such  cases,  it  is  well  to  var\-  the  ^osit^a 


I 


68G  DISEASES  OF  THE  INTERNAL  EAR. 

of  the  tuning-fork,  e.c/.,  to  apply  it  in  succession  to  the  vertex,  the 
glabella,  between  the  middle  incisor  teeth,  and  to  the  median 
line  of  the  chin.  Tuning-forks  of  diflferent  pitch  should  also 
be  tried.  The  diagnosis  will  be  aided  by  noticing  whether  the 
use  of  the  air-douche  makes  any  diflTerence.  If  the  sound  be 
less  distinctly  heard  in  the  affect^  ear  after  the  tympanum  has 
been  inflated,  the  diagnosis  of  disease  in  the  sound-conducting 
apparatus  is  proportionately  strengthened.  If  during  the  course 
of  an  affection  of  the  middle  ear,  the  sound,  in  Weber's  experi- 
ment, In^come  less  audible  on  the  affected  side,  extension  of  disease 
to  the  labyrinth  may  be  inferred. 

As  a  general  rule,  Weber's  test  is  of  less  diagnostic  signifi- 
i»ance  in  bilateral  affections  than  in  those  in  which  only  one  side 
is  affected. 

Comparison  of  the  aerial  with  the  bone-conduction  of  the 
sound  of  the  tuning-fork  yields  valuable  evidence  as  to  the  con- 
dition of  the  labyrinth,  and  there  are  several  ways  in  which  this 
comparison  may  be  effected. 

Rhine's  experiment  compares  aSrial  with  bone-conduction 
in  a  manner  which  renders  it  very  convenient  for  diagnostic 
purposes.  A  vibrating  tuning-fork  is  applied  to  the  vertex, 
the  mastoid  process,  or  against  the  incisor  teeth.  When  the 
sound  ceases  to  be  heard,  the  instrument  is  removed  and  held  in 
front  of  the  ear,  when  the  sound  again  becomes  audible.  This  result 
is  tenned  2x>8iiive,  and  is  always  obtained  with  a  healthy  ear. 
When  the  sound,  conducted  through  the  bones,  is  heard  for  as 
ong  a  time  as,  or  longer  than,  through  the  air,  the  result  is 
described  as  negative.  Rinne's  experiment  does  not  directly  show 
to  what  extent  the  hearing-power  by  atrial  or  bone-conduction 
is  actually  diminished;  but  it  measures  the  difference  wliich  is 
proved  by  experience  to  be  subject  to  the  greatest  variations  in 
disease  of  the  internal  ear.  If,  in  a  case  of  marked  deafness — 
e.(/.,  when  a  whisper  is  heard  only  close  to  the  ear — Rinne's 
experiment  yield  a  positive  result,  the  existence  of  disease  in 
the  nervous  apparatus  may  be  fairly  assumed,  inasmuch  as  the 
relations  between  aerial  and  bone-conduction  have  undergone  no 
alteration.  On  the  other  hand,  in  unilateral  disease,  with 
marked  deafness,  a  negative  result  of  Rinne's  test  does  not 
necessarily  indicate  an  affection  of  the  sound-conducting  ap- 
paratus ;  for  in  such  a  case,  bone-conduction  from  the   mastoid 
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process  of  the  affected  side  to  the  healthy  ear  cannot  be  pre- 
vented. Conduction  through  the  bone  might  then  predominate 
over  air-conduction ;  and  thus  in  a  purely  nervous  affection, 
Rinne's  test  might  yield  a  negative  result.  In  all  bilateral 
affections,  with  no  great  difference  in  the  hearing-power  on 
the  two  sides,  if  the  result  be  negative,  that  is,  if  the  patient 
hear  the  sound  conducted  through  the  cranial  bones  as  long  as, 
or  even  longer  than,  that  conveyed  through  the  meatus,  disease 
of  some  portion  of  the  conducting  apparatus  may  be  diagnosed. 
There  may  at  the  same  time  be  some  amount  of  disease  in  the 
labyrinth;  and  the  probability  is  much  increased  if  perception 
for  high  notes,  as  tested  by  a  tuning-fork  held  near  the  ear, 
be  much  diminished  or  altogether  lost.  It  must  always  be  borne 
in  mind  that  Rinne's  experiment,  like  others  based  on  the 
patient's  owti  personal  observation,  furnishes  satisfactory  in- 
formation only  in  the  more  intelligent  classes. 

Dr.  Schwabach,  of  Berlin,*  has  shown  that  in  applying 
Rinne's  test,  the  result  on  the  same  ear,  in  some  cases,  may  be 
either  positive  or  negative,  according  to  the  tuning-fork  em- 
ployed. He  used  two  forks — one,  c  with  132  vibrations,  and 
the  c*  of  the  next  higher  octave.  In  4*8  of  all  cases,  with 
demonstrable  changes  in  the  sound-conducting  apparatus,  this 
doubtful  result  was  obtained.  Besides  this  drawback  connected 
with  Rinne's  test,  the  conclusions  to  be  deduced  from  a  positive 
result  are  not  in  accordance  with  Rinne's  assertion,  for  in  many 
cases  of  indisputable  affections  of  the  sound-conducting  apparatus, 
one  or  other  fork  could  be  heard  at  the  meatus  after  perception 
through  the  bones  had  ceased,  and  only  in  a  few  such  instances 
could  it  be  assumed  that  the  auditory  nerve  was  implicated. 
Lucae's  statement  likewise  that  Rinne's  assertions  are  correct  onlj^ 
when  marked  deafness  exists — e.g.,  when  whispered  speech  can 
be  heard  at  no  greater  distance  than  three  feet — does  not  hold 
good  of  all  cases.  Dr.  Schwabach  admits  that  in  cases  of  deaf- 
ness, with  no  objectively  demonstrable  changes  in  the  sound- 
conducting  apparatus,  a  positive  result  \\'ith  Rinne's  experiment 
justifies  the  assumption  of  disease  in  the  nervous  apparatus. 

It  is  necessary  to  mention  certain  other  advantages  and 
drawbacks  connected  with  Rinne's  test.  As  a  general  rule, 
the   test   is   applicable   in   bilateral   affections,   which,    however, 

♦  Archives  of  Otology,  vol,  xv.  p.  195. 
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the  number  of  vibrations ;  and  is  probably  due  to  the  fact  that 
the  slower  vibrations  of  these  forks  possess  a  greater  potential 
agency,  and  are  therefore  more  capable  of  exciting  vibrations  in 
the  bones  and  labyrinth. 

There  is  another  method  (Schwabach's  experiment)  of  dis- 
tinguishing between  affections  of  the  sound-conducting  apparatus 
and  those  of  the  labyrinth.  If  a  tuning-fork  of  low  pitch  (132  v. 
per  second)  be  forcibly  struck,  and  immediately  applied  to  the 
vertex  of  a  partially  deaf  person,  and  the  time  measured  until  the 
sound  ceases  to  be  heard,  in  diseases  of  the  sound-conducting 
apparatus,  the  duration  of  perception  is  longer  than  in  health. 
This  test  may  be  applied  by  placing  the  fork  on  the  head  of  a 
person  with  normal  hearing,  and  telling  him  to  say  "  Now  "  when 
the  sound  ceases  to  be  heard.  The  fork  is  then  immediately 
applied  to  the  patient's  head,  and  the  diflTerence  carefully  not^. 
A  pathological  lengthening  in  bone -conduction  may  be  inferred 
when  the  sound  is  heard  by  the  patient  for  at  least  five  seconds 
longer  than  by  a  healthy  ear.  The  tuning-fork,  fitted  with  tube 
and  earpiece  (see  page  102),  may  be  used  in  the  application  of 
this  test. 

As  might  be  expected,  there  are  certain  sources  of  error  con- 
nected with  this  test.  It  may  be  difficult  for  the  patient  to  deter- 
mine the  exact  moment  at  which  the  sound  ceases  to  be  audible. 
The  duration  of  perception  depends,  to  some  extent,  upon  the 
degree  of  pressure  with  which  the  tuning-fork  is  applied  to  the 
head ;  and  a  few  seconds  are  lost  in  transferring  the  instrument. 
It  is,  moreover,  doubtful  whether  the  duration  of  perception  is 
equal  in  all  individuals  whose  hearing  organs  appear  to  be  normal. 
The  interval  certainly  becomes  shorter  in  advanced  age.  To 
obviate  as  far  as  possible  the  first  difficulty,  the  experiment 
should  be  repeated  several  times,  care  being  taken  t-o  apply  the 
instrument  with  a  uniform  degree  of  pressure.  To  ensure  that 
the  tuning-fork  should  always  be  struck  with  the  same  amount 
of  force,  some  authorities  recommend  an  insti*ument  fitt-ed  with 
a  rubber  hammer,  which,  being  withdrawn  for  a  definite  distance 
and  then  let  go,  flies  back  and  strikes  the  prong.  In  this  way 
a  sound  of  unvarying  and  moderate  intensity  is  easily  obtained. 
Hartmann's  experiments,  however,  show  that  sounds  of  equal 
duration  can  be  produced  by  striking  the  fork  in  the  usual  way. 

The  duration  of  sound-perception  mav  be  \fc^\^  m  wvcJOcvsx 
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way.      Two-tuning-forks  are  used:    one    corresponding   with   a^ 
(440  vibrations),  and  the  other  two  octaves  lower  CllOj.     The 
former,  if  permitted  to  vibrate  freely  in   the   air,   can  be  heard 
for  80  seconds  by  a  person  of  normal  hearing,  for  11  seconds  if 
placed  on  the  vertex,  and  then  for  30   seconds    more   bv   aerial 
conduction  if  held  in  front  of  the  meatus.      Under  similar  con- 
ditions,   the    second    fork,    if   stinick    moderately    hard      can    be 
heard  for  90,   24,  and  42   seconds  respectively.      It   must  a^in 
be  remembered  that  the  more  finnly  the  tuning-fork  is  pressed 
against  the  head,  the  sooner  the  instrument  comes  to  rest  and 
the  sound  ceases.     When  using  a  large  tuning-fork,  the  pressure 
can  be  easily  regulated  by  holding  the  handle  perpendicular  to 
the  surface  of  the  vertex,  and  allowing  the  fork  to  be  kept  in 
place  by  its  own  weight.     A    diminution   of  the    difference   in 
the   duration   of  perception   between    bone-conduction    and   air- 
conduction   would   indicate   a   lessened   capacity    of    the    sound- 
conducting  structures.     When  the  difference  proves  to  be  normal 
or  but  veiy  slightly  reduced,  and   there   are   no  ob\nous   signs 
of  disease   in   the   tympanum,   the  deafness   must    be   due    to  a 
lesion  of  the  sound-perceiving  apparatus. 

A  comparison  of  the  hearing-power,  by  air- conduction  for 
high  and  low  notes  respectively,  is  another  means  of  aiding 
the  diagnosis ;  and  for  this  purpose  it  is  well  to  use  two 
tuning-forks,  one  making  about  110,  and  the  other  about  2,800 
vibrations  in  a  second.  When  many  deaf  persons  are  thus 
tested,  it  will  generally  be  found  that,  in  addition  to  reduced  hear- 
ing-capacity for  speech,  the  sounds  emitted  by  one  or  both  tuning- 
forks  will  be  heard  less  distinctly  than  by  a  normal  ear.  In  one 
class  of  cases,  the  perception  of  high  and  low  notes  is  diminished 
in  an  equal  degree.  In  another,  the  deafness  is  especially 
marked  for  one  end  of  the  scale.  If  the  high  note  be  much 
less  distinctly  heard  than  the  low  one,  disease  of  the  sound- 
perceiving  apparatus  may  be  inferred  to  exist.  The  sound- 
conducting  structures  may  at  the  same  time  be  either 
normal,  or  more  or  less  affected.  If  the  reduction  in  hearing- 
power  prove  to  be  the  same  for  the  two  classes  of  notes,  or  more 
marked  for  low  tones,  no  special  inference  can  be  drawn  as  to 
the  seat  of  the  lesion. 

In  using  this   test,  the  low-pitched  fork  is  made  to  vibrate 
and  held  close  to  the  ear  of  the  patient,  who  is  instaructed  to  say 
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**  Now"  when  he  ceases  to  hear  it.  The  surgeon  then  brings 
it  equally  close  to  his  own  ear  (assuming  it  to  be  normal)  and 
notes  the  loudness  of  the  sound  and  the  time  during  which  it  is 
audible.  A  tuning-fork  fitted  with  a  T-shaped  tube  may  also 
be  employed  in  this  method  of  testing.  One  branch  is  placed  in 
the  ear  of  the  patient,  and  the  other  in  that  of  the  surgeon  (see 
page  99).  The  high-pitched  fork  is  then  used  in  a  similar  manner, 
but  the  patient  should  close  his  other  ear.  If  the  second  fork, 
which  has  ceased  to  be  heard  by  the  patient,  be  perceived  by  the 
surgeon  at  a  much  greater  distance  than  the  low-pitched  fork 
similarly  used,  it  may  be  inferred  that  the  hearing-power  for 
high  notes  is  much  more  reduced  than  it  is  for  low  ones.  On  the 
other  hand,  if  the  distance  be  about  the  same  with  both  forks, 
it  may  be  assumed  that  the  patient's  hearing  capacity  has 
suffered  in  an  equal  degree  for  both  classes  of  notes.  It  must 
be  remembered  that  a  tuning-fork  of  low  pitch,  when  forcibly 
struck,  can  be  heard  by  a  normal  ear  at  a  distance  of  not  more 
than  3  or  4  inches ;  whereas  an  instrument  yielding  3,000  vibra- 
tions, when  much  less  forcibly  sti*uck,  can  be  heard  at  a  dis- 
tance of  20  yards  or  more.  If  a  patient  hear  the  low  tones 
when  the  fork  is  gently  sti-uck,  but  the  high  ones  only  when 
the  instrument  is  made  to  vibrate  with  considerable  force,  it  is 
evident  that  his  hearing-power  foi*  high  notes  is  decidedly 
reduced.  When  such  a  reduction  can  be  clearly  demonstrated  by 
the  methods  already  described,  disease  of  the  sound-perceiving 
apparatus  may  be  almost  cei-tainly  infeiTed. 

Galton's  whistle  and  KOnig's  rods  are  convenient  instruments 
for  testing  the  perception  of  high  notes.  The  former  (Fig. 
33,  page  96)  is  made  to  produce  the  liigher  notes  of  the  musical 
scale  by  means  of  a  rubber  ball  fitted  to  one  extremity.  The 
notCjbecomes  higher  as  the  length  of  the  tube  is  diminished  by 
the  advance  of  a  plug. 

KSnig's  rods  are  employed  for  the  same  purpose  as  Galton's 
whistle.  The  rods  are  suspended  by  loops  of  silk  or  fine  wire, 
and  in  order  to  obtain  a  definite  intensity  of  sound,  a  small 
st^el  pendulum,  swinging  through  an  arc  of  90^,  hangs  from 
the  same  beam  as  the  steel  rod*  A  graduated  scale,  over 
which  the  pendulum  swings,  is  also  attached  to  the  beam, 
and  by  its  means  the  force  with  which  the  rod  is  struck  can 
always    be    estimated    and    repeated    as     often    as     necessary. 
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These  additions  were  suggested  by  Dr.  Blake,  of  Boston,  U.S., 
who  obtained  the  following  results  \vith  this  instrument.  At 
12  or  13  years  of  age,  a  note  of  40,960  vibrations  per  second 
was  heard  at  a  distance  of  34  feet ;  between  18  and  20,  the  same 
tone  was  heard  at  from  13  to  16  feet.  At  from  28  to  30 
years,  only  notes  of  32,768  vibrations  were  audible,  and  above  the 
age  of  50  the  limit  of  perception  had  still  further  diminished. 
For  testing  the  condition  of  the  labyrinth  a  series  of  rods 
are  required,  yielding  20,000  vibrations  and  upwards  per 
second. 

In  most  diseases  of  the  external  and  middle  ear,  high  notes 
are  perceived  more  readily  than  low  ones.  By  way  of  explaining 
the  opposite  condition  which  generally  obtains  in  labyrinthine 
disease,  Brunner  supposes  that  the  perception  of  liigh  notes 
makes  greater  demands  upon  the  sensibility  of  one  portion  of 
the  nervous  apparatus ;  and  consequently  that  the  function  of 
this  portion  is  much  more  easily  and  rapidly  interrupted  by 
increased  waste  and  pathological  processes  than  happens  else- 
where. It  is  a  matter  of  common  experience  that  in  advanced 
age,  perception  of  the  highest  notes  is  considerably  diminished 
and  that  bone-conduction  is  also  decreased.  These  alterations 
are  due  to  senile  torpor  of  tlie  nervous  apparatus  of  the  laby- 
rinth. Mr.  Gallon  refers  to  a  proverb  in  Dorsetshire,  that  no 
agricultural  labourer  who  is  more  than  foi*ty  }'eai*s  old  can  hear 
a  bat  squeak.  . 

Diminished  perception  of  high  notes  is  not,  however,  alwap 
met  with  in  cases  of  labyrinthine  disorder.  On  the  contraiy,  in 
exceptional  instances,  low  notes  are  less  distinctly  heard  than 
high  ones;  and  in  very  rare  cases  the  perception  for  both 
classes  of  notes  is  uniformly  diminished. 

The  conditions  indicative  of  disease  of  the  lab}Tinth,  as 
described  in  the  foregoing  pages,  may  be'  thus  summarised : — 

1.  In  a  case  of  unilateral  deafness,  the  tuning-fork,  applied 
to  the  vertex,  heard  best  on  the  healthy  side. 

2.  Hearing-power  for  low  notes,  by  aiiM^onduction,  less 
reduced  than  for  high  notes. 

3.  The  perception  of  high  notes  very  decidedly  reduced; 
absolute  deafness  for  the  higher  notes  of  the  scale.  The  age  of 
the  patient  must  be  taken  into  account. 

4.  No  change  in  the  normal  relation   between  the  duration 


DIAGNOSIS.  693 

of  bone-conduction  as  compared  with  aiiMX)nduction ;  the  absolute 
duration  of  both  being  more  or  less  diminished. 

5.  False  hearing — i.e.,  a  note  appears  to  be  either  higher  or 
lower  than  it  really  is.     (See  page  675.) 

6.  Partial  tone-deafness ;  certain  notes  or  group  of  notes  are 
more  or  less  indistinctly  heard,  the  hearing-power  remaining 
normal  for  higher  and  lower  notes.     (See  page  674.) 

The  conditions  described  under  the  last  two  headings  are 
comparatively  rare;  and  such  defects  could  be  appreciated  only 
by  a  well-trained  and  sensitive  ear.  It  is  evident  that  the 
nature  of  the  disease  must  be  determined,  not  by  the  presence 
of  any  one  symptom  or  the  use  of  any  single  test,  but  only 
after  a  careful  examination  by  all  the  methods  at  our  disposal; 
and  due  attention  to  the  history  and  special  features  of  the 
case. 
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DISORDERS    OF    CIRCULATION    IN    THE    LABYRINTH. 

AN.EMIA— HYPER.EMIA— INFLAI^IMATION  OF  THE 

LABYRINTH. 

Anaemia  of  the  Labyrinth,  Causes  and  Symptoms — H3rperseniia  of  the 
Labyrinth,  Causes  and  Symptoms — Diagnosis — TVeatment  of  Dis- 
orders of  Circulation — Inflammation  of  the  Labyrinth — Pathology 
— Question  as  to  Primary  Origin — Causes— Gruber^s  Classification- 
Exudative  and  Plastic  Forms — Cases  due  to  Diphtheria — ^Appear- 
ances  in  Cases  of  Cerebro-Spinal  Fever — Symptoms — ^Prognosis- 
Treatment. 

Disorders  of  circulation  in  the  labyrinth  often  accompany  the 
various  forms  of  middle-ear  inflammation,  and  are  discoverable 
in  fatal  cases  on  examination  after  death.  More  or  less  extensive 
hyperaemia  and  haemorrhage  are  the  appearances  generally 
noticed;  but  their  connection  with  the  symptoms  has  not  been 
clearly  determined.  There  is,  however,  reason  to  believe  that 
these  changes  in  the  labyrinth  set  up  irritation  of  the  sound- 
perceiving  apparatus,  and  cause  tinnitus,  impairment  of  hearing, 
giddiness,  nausea,  vomiting,  etc.  As  a  matter  of  fact,  however, 
the  cranial  contents  are  often  simultaneously  involved  in  the 
circulatory  disorder;  and  the  sjTnptoms  thus  produced  may 
mask  or  modify  those  due  to  the  condition  of  the  internal  ear. 
A  general  condition  of  AlISBinia  does  not  necessarily  produce 
any  special  symptoms  referable  to  the  labyrinth,  unless  haemor- 
rhage occiu*  into  the  part  itself.  In  that  case  sudden  deafness  is 
likely  to  be  developed.  More  or  less  impairment  of  hearing 
power  is  not  infrequent  in  cases  of  general  debility,  exhausting 
diseases,  haemorrhages,  repeated  pregnancies,  and  prolonged 
lactation ;   and  these  conditions  tend  to  aggravate  any  existing 
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disorder   of  the   middle   ear,   and   increase   the   liability   of   the 
labyrinth  to  become  affected. 

Murmurs  produced  in  the  cervical  vessels  are  often  distinctly 
perceived  by  the  patient,  and  seem  to  originate  within  the  ears^ 
especially  when  the  resonance  is  abnormally  increased,  as  occurs 
in  middle-ear  inflammation,  and  as  a  result  of  accumulation  of 
cerumen.  Symptoms  referable  to  the  labyrinth,  due  to  ansemia^ 
are  less  troublesome  when  the  patient  assumes  the  horizontal 
position,  and  are  generally  relieved  by  stimulants. 

Disorder  of  hearing,  as  a  result  of  anaemia  of  the  labyrinth 
and  brain,  often  precedes  faintness  and  syncope ;  all  sounds 
appear  less  intense,  and  tinnitus  of  various  kinds  is  associated 
with  giddiness  and  dimness  of  vision. 

A  condition  of  ansBmia,  limited  to  the  labjrrinth,  may  be  due 
to  narrowing  or  closure  of  the  internal  auditory  or  basilar  artery. 
Sudden  deafness  has  been  produced  by  embolism  of  the  latter 
vessel.  In  so-called  **  Caisson-disease  "  (see  page  255),  while  the 
workmen  are  exposed  to  the  increased  pressure,  an  excessive 
quantity  of  air  is  absorbed  by  the  blood.  On  leaving  the  air- 
chambers,  especially  if  the  change  be  rapidly  made,  small  air- 
bubbles  are  set  free  within  the  blood-vessels,  and  are  liable  to 
interfere  more  or  less  with  the  passage  of  the  blood.  This 
process  may  occur  in  the  vessels  of  the  labyrinth,  and  produce 
not  only  anscmia  and  functional  disorder,  but  actual  necrosis  of 
tissue. 

HyperSBinia  of  the  structures  of  the  labyrinth  is  a  usual 
accompaniment  of  inflammation  of  the  middle  ear  and  in 
neighbouring  tissues,  but  it  also  occurs  in  the  absence  of  any 
inflammatory^  processes.  Thus  tumours,  e.gr.,  enlarged  glands 
in  the  neck,  by  compressing  the  veins,  may  produce  marked 
congestion  in  the  aural  structures.  A  similar  result  is  some- 
times due  to  defective  innervation  of  the  inferior  cervical 
ganglion  of  the  sympathetic,  to  irritation  of  the  fifth  pair  of 
nerves,  and  to  affections  of  the  spinal  cord.  In  Bernard's  well- 
known  experiment,  hypereemia  and  increased  temperature  in  the 
ear  are  immediately  produced  by  section  of  the  cervical  sym- 
pathetic. Congestion  of  the  head  from  any  cause  is  liable  to 
be  attended  by  hyperaemia  of  the  labyrinth ;  and  in  most 
febrile  affections,  but  especially  in  scarlatina  and  typhus,  there 
is  often  more  or  less  congestion  of  the  internal  e^r.      Alcohol 
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Tirr  Tressiusc  zi :::?":  ":»r  ^ikzcrti  to  dbe  cc-e3d5ting  conditions. 
\^j:jei:  '-'^  L~aF—  A  li  lar:  :z  ^  ^^rceral  ciaopder,  the  vanons  pre^ 
'^an::.^^  ::  ir:*.  <izi:ilini5,  rest,  good  food,  and  fresh  air  are 
'"V^v  -,  -r»  Tr  5trrT:.>raV.t'.  When.  howeTer.  there  are  evidences 
ct  c-ijTU:^'-'''^  '-'  ■'-^—  hrrad.  and  the  Tessels  of  the  tympanam  are 
enlar-jwi  and  pr^i-mineni.  it  will  be  desirable  to  apply  a  few 
Ir^ches  ovrrr  one  *jt  both  mastoid  processes.  If  the  cerebral 
congestion  be  vt^rj-  marked,  it  wU  be  better  to  take  a  few  ounces 
of  blood  l>v  cupping  at  the  back  of  the  neck.  At  the  same 
time  the  bowels  ©hould  be  freely  relieved  by  calomel  or   saline 
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purgatives.  In  chronic  cases,  warm  foot-baths,  with  a  little 
mnstard,  every  night,  will  be  of  service;  and  the  cerebral  sym- 
ptoms will  be  further  relieved  by  blisters  behind  the  ears  and 
to  the  back  of  the  neck.  Tlie  application  of  tincture  of  iodine 
to  the  mastoid  process  is  sometimes  useful.  Massage  to  the 
neck  is  also  recommended.  The  diet  and  mode  of  living  in  other 
respects  must,  of  course,  be  carefully  regulated.  The  patient 
should  avoid  everything  likely  to  cause  determination  of  blood 
to  the  head — e.g.^  excessive  mental  work;  and  if  compelled  to 
continue  in  any  such  occupation,  should,  as  far  as  possible, 
refrain  from  stooping  over  it.  Bathing  the  head  in  cold  water 
is  generally  inadvisable ;  it  is  liable  to  aggravate  the  subjective 
symptoms. 

As  a  matter  of  course,  any  existing  affection  of  the  ear  will 
require  careful  attention.  In  many  cases  the  subjective  sensar 
tions  are  relieved,  though  only  for  a  time,  by  rarefying  the  air 
in  the  external  meatus.  The  application  to  the  ear  of  rectified 
spirit  of  vrine  with  a  little  ether  has  sometimes  a  good  effect; 
and  in  cases  in  which  the  subjective  symptoms  are  very  trouble- 
some, the  bromides  may  be  prescribed  \\dth  advantage. 


INFLAM3L\TI0N  OF  TIIE  LABYIilNTH— OTITIS  INTERNA. 

Inflammatory  processes  are  apt  to  extend  to  the  labyrinth 
from  neighbouring  parts;  and  the  complication  is  most  often 
observed  in  cases  of  caries  and  necrosis  of  the  temporal  bone. 
It  is  comparatively  rare  for  inflammation  to  extend  from  the 
tympanum  or  mastoid  cells  to  the  internal  ear,  and  cases  of  this 
kind  are  probably  due  to  the  influence  of  micro-organisms.  Drs. 
McBride  and  Bruce*  have  recorded  a  remarkable  instance  of  this 
character;  the  morbid  process  had  extended  not  only  to  the 
labyrinth,  but  to  the  cerebellum.  The  patient  had  suffered  from 
chronic  middle-ear  suppuration  on  the  right  side,  A\ith  destruction 
of  the  membrana  tympani  and  ossicles.  Three  days  before  death 
the  tuning-fork  was  heard  best  by  the  diseased  ear;  hence  the 
nerve  and  labyrinth  were  then  normal.  Sections  of  the  semi- 
oircular    canals    showed     copious    infiltration    with    rod-shaped 

♦  "The  Pathology  of  a  Case  of  Fatal  Ear -disease,"  Journal  of  Anat,  and 
Phyti^Lf  vol.  xiv. 
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I)act<»ria,  masses  of  which  were  found  between  the  osseons 
lamella),  in  the  coats  of  the  arteries,  and  in  the  diploetic  spaces. 
The  veins  for  the  most  part  contained  plugs,  made  up  of 
enonnous  numbers  of  bacteria.  Similar  organisms  were  found 
in  th(^  sheath  of  the  facial  nerve  and  in  the  connectiTe  tissue 
between  the  fibrilhc.  An  abscess  as  large  as  a  walnut,  and  con- 
taining bacteria,  was  found  in  the  cerebellum  on  the  same  side. 

In  very  rare  cases  the  inflammation  in  the  labyrinth  is 
secondary  to  some  morbid  process  \Wthin  the  cranium.  In  cas^ 
of  cerebro-spinal  meningitis,  purulent  matter  has  been  known 
to  find  its  way  along  the  auditor}^  nerve  to  the  internal  ear. 
On  the  other  hand,  in  cases  of  injury  of  the  osseous  capsule, 
Hiu'(>-j)iirul(Mit  or  ha^niorrhagic  exudation  into  the  labyrinth  mar 
lead  to  j)urulent  int»ningitis. 

Th(^  0(!curn»nce  of  primary  inflammation  of  the  lab\Tinth  mast 
now  h(^  regarded  as  j)roved  ;  though  some  of  the  cases  recorded 
undrr  that  luwliiig  are  really  instances  of  secondary  mischief. 
Primary  inflammation  of  the  internal  ear  is  especially  apt  to 
0(;(!ur  in  children,  but  adults  are  not  exempt  from  it.  A  case  is 
riH?ord(Ml  ])y  Schwartze*  of  acute  purulent  inflammation  of  the 
labyrinth,  leading  to  suppurative  meningitis,  occurring  in  a 
woman,  thirty-two  years  of  age,  and  who  had  been  syphilitic 
for  (»ight  months.  There  had  been  constant  pain  in  the  head, 
giddint^sH,  and  uncertain  gait,  for  some  weeks  before  death;  and 
these  8ym])toms  were  followed  by  fever,  vomiting,  delirium,  and 
coma.  On  post-mortem  examination,  pus  was  found  at  the  barf 
of  th(»  brain,  and  along  the  course  of  the  vessels  in  the  fissure 
of  Sylvius.  The  auditoiy  nerve,  temporal  bone,  and  tympanum 
were  normal.  The  cochlea,  vestibule,  and  semicircular  canals 
wen^  filled  with  a  sero-purulent  fluid;  the  blood-vessels  of  the 
ampulla}  were  congested  and  toituous,  and  the  saccules  of  the 
vestibule  were  reddened  and  infiltrated  with  pus.  It  would, 
moreover,  appear  that  labyrinthine  inflammation  may  take  the 
form  of  periostitis.  Thus,  in  the  case  of  a  boy,  aged  fourteen, 
who  had  sufiered  from  otorrhoea  and  convulsions  for  two  and 
a-lialf  years,  Politzerf  found  the  coclilear  spaces  to  be  completely 
choked  up  by  new-formed  osseous  material.  The  vestibule  wa3 
so  narrowed  by  the  hyperplastic  process  as  to  form  only  a  small 

•  Arch./.  Ohrenheilkvndey  Bd.  xiii. 
t  Lehrhurh  der  Ohrenhrilhinde^  8.  496. 
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cleft,  and  the  semicircular  canals  had  altogether  disappeared., 
In  this  case,  punilent  inflammation  had  been  the  first  stage,  and 
this  had  excited  connective  tissue  proliferation  from  the  lining 
membrane,  and  ossifying  periostitis.  Cases  of  partial  and  total 
ossification  of  the  labyrinth  as  a  result  of  inflammation  have 
also  been  described  by  Kundrat,  Burckhardt-Merian,  and  others. 

Causes. — Nothing  definite  can  be  stated  with  regard  to  the 
causes  of  primary  inflammation  of  the  labyrinth.  It  has  been 
attributed,  in  difierent  cases,  to  exposure  to  cold,  to  metastasis, 
and  to  injuries.  The  pathological  appearances  show  that  various 
forms  of  inflammation  are  liable  to  occur  in  the  internal  ear, 
and  Gruber  thinks  that  at  least  two  kinds  may  be  distinguished, 
which  he  terms  **  exudative "  and  **  plastic."  In  the  former, 
the  exudation  may  be  serous,  sero-haemorrhagic,  or  purulent ;  the 
latter  is  characterised  by  hyperplasia  of  tissue.  He  thinks  that 
serous  exudation  occurs  in  those  cases  where,  without  obvious 
cause  except  exposure  to  cold,  an  ear  previously  normal  becomes 
deaf  in  various  degrees,  and  is  the  seat  of  more  or  less  marked 
subjective  sensations.  Nothing  morbid  can  be  detected  in  the 
remaining  parts  of  the  ear ;  there  are  no  reasons  for  suspecting 
the  existence  of  any  central  lesion,  and  all  the  symptoms  dis- 
appear in  the  course  of  time.  It  is  possible  that  the  exudation 
may  have  taken  place  only  in  the  canal  of  the  osseous  spiral 
lamina.  The  bundles  of  nerve-fibres  are  compressed,  and  their 
functions  rapidly  abolished  ;  but  with  the  absorption  of  the  exu- 
dation all  the  sjnnptoms  pass  away.  In  such  cases  it  is  more 
probable  that  the  labyrinth  is  afiected  than  that  the  trunk  of 
the  nerve  is  compressed,  for  in  the  latt-er  case  the  lesion  would 
certainly  be  associat-ed  with  symptoms  referable  to  other  nerves. 

If  copious  exudation  be  rapidly  poured  out,  as  would  occur 
mth  rupture  of  vessels,  the  resulting  disorder  would  be  very 
severe,  and  probably  irreparable.  In  this  category  may  be  placed, 
according  to  Giniber,  certain  cases  of  loss  of  hearing  occurring 
in  syphilitic  subjects.  With,  or  even  without,  previous  catarrh 
of  the  middle  ear,  and  perhaps  after  exposure  to  cold,  an  acute 
afiection  of  the  labyrinth  comes  on,  the  permanent  result  of 
which  is  total  loss  of  hearing. 

Purulent  inflammation  may  occur  in  the  labyrinth  as  the 
result  of  injury  and  of  the  invasion  of  bacteria  of  various  forms. 
Lesions  of  the   internal   ear,  of  the  latter  type,  may  occur   in 
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the  course  of  small-pox,  scarlet  fever,  diphtheria,  typhus,  meaalee, 
influenza,  and  tuberculosis.  In  all  these  disorders,  the  morbid 
process  probably  extends  from  the  thix)at  to  the  middle  ear,  and 
thence  to  the  labyrinth ;  and  it  is  in  this  last  portion  that  the 
most  decided  effects  may  be  produced. 

Moos*  has  recoixled  an  account  of  three  cases  of  fatal  diph- 
theria, ill  which  the  labyrinth  was  involved,  while  the  tympanum 
was  affected  only  by  catarrhal   inflammation.     The  membranous 
semicircular   canals,  in   many   spots,   were   partially   or    entirely 
blocked  up  with  masses   of  cells   and   coagulated   lymph.     The 
development  of  connective  tissue,  bone,  and  vessels  had  already 
taken  place  in  some  of  these  deposits.     In  the  osseous  walls  of 
the  labyrinth  there  were  evidences  of  inflammation,  of  hyperplasia, 
and   of  disintegration.       The   medullary   spaces   of  the    petrous 
portion  and  the  aquteductus  vestibuli  were  filled  with  chains  of 
micrococci,  which  were  also  found  in  the  endo-  and  peri-lymphatic 
s}>aces   of  the   semicircular   canals,  but   not   in    the    cochlea  or 
vestibule.     These  micro-organisms  were  thought  to  be  accidental 
in  diphtheria,  but  to  be  capable  of  producing  severe  disease  of  the 
labyrinth.     They  may  i-each  the  internal  ear  through  the  vessels, 
but   they  may   also   find   their   way  thither  from   the    subduial 
spaces,  which  are  connected  with  the  deep  cervical  glands,  the 
subdural   spaces    of   the    nerve-roots,  especially  of  the  auditory 
nerve,  and  the  lymphatics  of  the  nasal  mucous  membrane. 

The  labyrinth  is  not  infrequently  affected  in  severe  typhoiA 
In  six  cases,  examined  by  Moos,  there  were  evidences  of  inflam- 
mation and  hyperplasia  in  the  utricle,  sacculus,  ampullse,  and 
membranous  lamiiui  spiralis,  and  the  semicircular  canals  were 
implicated  to  a  less  extent.  The  infiltration  was  composed  of 
lymphoid  and  smaller  cells. 

The  appearances  found  in  disease  of  the  labyrinth  connected 
with  cerebro-spinal  fever  more  or  less  resemble  those  alreadv 
described.  They  consist  in  destruction  of  the  soft  parts  and  new 
fonnation  of  connective  tissue  and  bone.  Many  pus-cells  pass 
between  the  nerve-fibrils;  a  large  number  of  epithelial  cells  are 
detached  and  become  indurated;  patches  of  extravasated  blood 
are  frequently  noticed,  and  there  is  more  or  less  degeneration  of 
nerve  fibres.  Pus  cells  and  extravasated  blood  are  sometimes 
found  in  the  facial  canal  and  in  the  aquaeductus  cochlese;   the 

♦  Archives  of  Otology^  vol.  xvii.  p.  1. 
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structures  of  the  ductus  cochlearis  may  be  entirely  destroyed, 
and  the  cochlea  itself  filled  up  ii^dth  pus,  masses  of  epithelium 
and  detritus,  and  particles  of  necrosed  bone.  In  extreme  cases, 
the  semicircular  canals,  the  ampullae,  and  the  vestibule  may  all 
be  destroyed,  and  the  process  not  infrequently  extends  to  the 
middle  ear.  It  has  been  sho^^^l  that  the  lymph-passages  of  the 
nose  may  act  as  channels  for  the  micro-organisms,  which  may 
pass  thence  into  the  sub-arachnoideal  spaces  of  the  brain,  and 
then  into  the  perilymph.  The  existence  of  these  means  of  com- 
munication serves  to  account  for  the  early  development  of  the 
processes  in  the  ear  and  their  bilateral  character. 

SymptomB. — ^The  evidences  of  primary  inflammation  of  the 
labyrinth  are  by  no  means  clearly  defined.  In  Voltolini's  cases^ 
the  disease  was  ushered  in  by  a  short  stage  of  cerebral  congestion 
and  vomiting.  This  was  followed  by  elevation  of  temperature, 
delirium,  and  convulsions,  which  subsided  in  the  course  of  several 
days,  when  absolute  deafness  and  a  staggering  gait  were  clearly 
noticeable.  Anatomical  investigations  were  wanting,  and  in  all 
probability  the  symptoms  were  due  to  meningitis  of  a  rapid 
type. 

Secondarj-  inflammation  of  the  labyrinth  is  doubtless  much 
more  common,  though  the  symptoms  are  by  no  means  distinct. 
The  diagnosis  is  mainly  effected  by  testing  the  hearing-power. 
K  bone-condiiction  be  altogether  lost  on  the  affected  side,  and 
Rinne's  test  yield  positive  results  as  far  as  can  be  made  out;  if 
in  Weber's  experiment  the  tuning-fork  be  heard  exclusively  or 
much  more  distinctly  on  the  better  side ;  if  high  notes  be  either 
badly  heard  or  not  perceived  at  all,  the  evidence  in  favour  of 
labyrinthine  complications  is  exceedingly  strong.  The  tests  must 
be  applied  very  carefully  and  on  several  occasions,  and  it  must 
be  remembered  that  impairment  of  hearing  for  high  notes  is 
not  a  constant  sjTiiptom,  even  when  the  labyrinth  is  decidedly 
involved. 

The  subjective  sym^itoms  are  not  pathognomonic ;  the  patients 
usually  complain  of  verj^  sevei'e  tinnitus,  impairment  of  hearing 
or  complete  deafness  coming  on  suddenly,  pain  in  the  head, 
pressure  cm*  fulness  in  the  ear,  vomiting,  giddiness,  and  loss  of 
balancing  power.  The  extension  of  suppurative  processes  from 
the  middle  ear  to  the  labyrinth  is  usually  marked  by  rapidly 
increasing  intensity  of  all  these  symptoms. 
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Ill  cerebro-spinal  meningitis,  the  aural  symptoms  may  appear 
at  the  commencement,  or  not  until  the  termination  of  the  disease ; 
the  patient,  on  recovering  consciousness,  is  found  to  be  deaf, 
probably  on  both  sides,  and  to  stagger  when  attempting  to  walk. 
Labyrinthine  disease,  occurring  in  the  course  of  scarlatina  and 
diphtheria,  is  generally  preceded  by  suppurative  inflammation  of 
the  middle  ear.  The  symptoms  of  labyrinthine  complications 
connected  with  influenza,  mumps,  and  other  kindred  diseases 
have  been  described  in  a  previous  chapter  (see  page  614,  et  seq,). 

Prognosis. — This  is  for  the  most  part  unfavourable,  but  there 
is  some  hope  for  those  cases  which  occur  without  fever  and  are 
unilateral.  Improvement  can  sometimes  be  effected  in  recent 
cases  of  syphilitic  internal  otitis,  to  be  subsequently  described. 
In  most  patients,  however,  the  impairment  of  function  either 
remains  without  change,  or  gradually  proceeds  until  the  stage 
of  total  deafness  is  reached.  The  subjective  sensations  are  often 
very  obstinate  and  troublesome ;  but  the  evidences  of  disorder  of 
equilibrium  may  pass  ofi*  after  a  time,  perhaps  not  until  the 
patient  has  become  quite  deaf.  If  children  become  affected 
before  they  have  learned  to  speak,  or  shortly  afterwards,  deaf- 
mutism  is  the  ordinary  result,  unless  great  care  be  taken. 
When  suppuration  exists  in  the  labyrinth,  the  process  may 
extend  along  the  auditory  nerve  to  the  cerebral  membranes; 
and  when  caries  or  necrosis  is  superadded,  pachymeningitis 
in  the  posterior  crnnial  fossa,  accompanied  by  cerebellar  abscess. 
is  likely  to  ensue. 

Treatment. — In  all  cases  in  which  there  is  reason  to  suspect 
that  the  labyrinth  is  the  seat  of  inflammation,  the  treatment  must 
be  regulated  according  to  the  general  condition  of  the  patient 
and  the  co-existing  circumstances.  Any  existing  disease  in  the 
middle  ear  or  nares  must  be  carefully  attended  to.  When  then? 
is  high  fever  and  the  patient  is  fairly  robust,  a  few  leeches  may 
l)e  applied  behind  the  mastoid  process  on  each  side;  and  the 
bowels  should  be  freely  opened  by  a  dose  of  calomel  followed  by 
saline  purgatives.  Antipyrin,  in  doses  of  gr.  v. — xv.  hourly,  for 
four  or  six  houi^s,  may  be  used  to  reduce  the  temperature. 
Cold  may  also  be  applied  to  the  head  by  means  of  ice-bags.  If 
copious  exudation  have  already  taken  place,  as  shown  by  total 
deafness,  there  is  not  much  cliance  of  recovery  under  any 
treatment;  but  it  is  worth  while  to  try  the  effects  of  iodide  of 
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potassium  internally,  and  of  mercurial  ointment  applied  behind 
the   ear.      In  later  stages,  blisters  to  the  mastoid  process  may 
possibly  do  a  little  good.     When  there  is  a  history  of  syphilis, 
a  prolonged  course  of  mercury  is  likely  to  prove  beneficial ;  and 
in  addition,  Politzer  recommends  the  daily  subcutaneous  injection 
of  two  to  six  drops  of  a  2  per  cent,  solution  of  pilocarpin,  and 
that  the   dose  should   be   gi-adually   increased.      If  the  remedy 
cause  nausea,  giddiness,  prostration,  and  other  unpleasant  sym- 
ptoms,   it   should   be   replaced   by   two   drops    of  a   solution   of 
atropin  (gr.  one-third  per  cent.).     In  recent  syphilitic  afiections 
of  the  labyrinth,  and  also  in  some  non-syphilitic  cases,  a  remark- 
ably good  result  is  sometimes  produced  by  these  remedies.     They 
are,  however,  useless  in  hereditary  syphilis,  in  deafness  due  to 
epidemic  cerebro-spinal  meningitis,  and  in  cases  complicated  by 
middle-ear  catan'h.     When  the  complaint  occurs  in  yoimg  chil- 
dren  and   deafness   ensues,   the    greatest    care   is   necessary   to 
prevent  them  from   losing  the  faculty  of  sjieech.     They  should 
be  trained  to  talk  as  much  as  possible,  and  forbidden  to  make 
use  of  signs  to  express  their  wants.     This  subject  will  be  again 
referred  to  in  the  chapter  on  Deaf-mutism. 
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CONCUSSION  OF  THE  LABYRINTH— IX JURIES  TO  THE 

LABYRINTH. 

Causes  of  Concussion— Symptoms— Diagnosis— Prognosis— Treatment- 
Injuries  to  the  Labyrinth— Modes  of  Production— Variations  in 
Results  and  Appearances —Symptoms— Diagnosis,  Prognosis,  and 
Treatment. 

The  labyrinth  is  liable  to  be  affected,  in  common  with  other 
nervous  structures,  in  cases  of  concussion  of  the  brain  from  any 
cause ;  but  it  sometimes  happens  that  the  effects  of  an  injury 
are  exhibited  principally  or  almost  exclusively  by  the  structures 
of  the  internal  ear.  Thus  gunpowder-explosions  may  do  little 
or  no  injury  to  the  body  in  general,  while  their  results  are 
evidenced  by  the  symptoms  of  auditor}'^  disturbance.  When 
due  to  this  cause  the  concussion  may  act  upon  both  ears ;  but» 
as  a  general  rule,  the  effects  are  confined  to  the  ear  which  is 
turned  towards  the  source  of  the  explosion.  Similar  results  may 
be  produced  by  blows  or  kicks  on  the  head,  and  even  in  these 
cases  the  symptoms  of  labyrinthine  disorder  are  not  necessarily 
accompanied  by  any  external  injury.  Nothing  can  be  definitely 
stated  as  to  the  changes  which  take  place  in  the  implicate*! 
nerves  or  nerve-centres :  even  in  fatal  cases  there  may  be  an 
absence  of  marked  structural  changes  in  the  various  parts  of 
the  internal  ear. 

The  Subjective  Symptoms  vary  both  in  kind  and  degree.  When 
the  patient  is  knocked  down  by  the  blow  or  the  force  of  the 
explosion,  he  ma}'  be  rendered  unconscious,  and  remain  in  that 
condition  for  an  indefinite  period.  In  slighter  cases,  after  the 
shock  has  j)assed  off,  there  may  be  pain  in  the  ear  and  giddiness, 
lasting  for  some  hours,  or  even  for  some  days.    Subjective  auditor}* 
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sensations,  such  as  noises  in  the  ears  of  various  kinds,  are  some- 
times complained  of,  and  more  or  less  impairment  of  hearing  is 
an  almost  constant  symptom.  Hearing-power  for  high  notes  is 
apt  to  be  especially  affected.  In  other  cases  there  is  abnormal 
acuteness  of  hearing  for  certain  notes,  or  the  latter  may  appear  to 
be  higher  or  lower  than  usual.  Sometimes  other  notes  are  heard, 
mingled  with  the  normal  sound.  Diminished  cutaneous  sensi- 
bility of  the  auricle  and  meatus,  even  amounting  to  complete 
anaesthesia,  is  sometimes  noticed.  These  symptoms  may  remain 
for  long  periods,  disappearing  from  time  to  time,  and  then  re- 
curring, or  they  may  soon  altogether  cease. 

Objeotiye  SymptomB  may  be  altogether  absent :  when  present, 
they  will  consist  of  marks  of  injury  to  the  head,  and  especially  to 
the  parts  about  the  ear. 

The  Diagnosis  will  often  present  considerable  diflSculties ;  in 
many  cases,  the  patient's  own  statements  ^vill  be  all  that  the 
surgeon  has  to  depend  upon,  and  wilful  misrepresentation  is  not 
uncommon.  Impairment  of  hearing  may  be  magnified  into  com- 
plete deafness.  It  is  necessary  to  apply  all  possible  tests  for 
discovering  the  state  of  the  auditory  organs,  and  also  to  ascer- 
tain their  condition  previous  to  the  accident.  However,  after 
every  precaution  is  taken,  the  diagnosis  in  some  cases  will  be 
one  of  probability  only. 

The  ear  must  be  tested  with  the  watch  and  with  tuning- 
forks  of  various  pitch.  As  a  general  rule,  impairment  of  bone- 
conduction  is  an  unmistakable  symptom  of  labyrinthine  disorder ; 
but  it  must  be  remembered  that  accidental  affections  of  the  bones 
may  impair  their  conducting-power,  and  a  mistake  may  thus 
arise.  A  plug  of  wax  in  the  meatus  may  prevent  a  watch  from 
being  heard  even  when  in  contact  with  the  auricle ;  but  when  the 
wax  is  removed  the  sound  is  distinctly  perceived.  When  bone- 
conduction  is  unimpaired  there  is  eveiy  probability  that  the 
labyrinthine  structures  are  in  a  normal  condition.  Weber's 
experiment  yields  good  results  as  a  test  in  these  cases.  When 
the  effects  are  positive — i.e.,  when  the  tuning-fork  is  best  heard  on 
the  side  on  which  the  meatus  is  closed — there  can  be  no  serious 
affection  of  the  labyrinth.  When,  however,  the  results  are 
negative — that  is  to  say,  when  the  change  is  either  not  observed, 
or  is  of  an  opposite  character — there  is  strong  evidence  of  the 
existence  of  some  lesion  of  the  internal  ear.     Rinne's  experiment 
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is  of  little  use  as  a  test  in  the  class  of  cases  now  under  considera- 
tion. In  complete  deafness  it  cannot,  of  course,  be  employed ; 
but  in  less  severe  cases  it  mav  be  used  to  test  the  accuracy  of 
the  patient's  statements. 

Gruber  lays  great  stress  on  the  value,  in  all  doubtful  cases,  of 
his  method  of  testing  the  ear.  It  consists  in  holding  a  vibrating 
tuning-fork  in  front  of  the  ear,  until  the  sound  is  no  longer  heard. 
A  finger  is  then  inserted  into  the  meatus,  and  the  handle  of  the 
tuning-fork  is  placed  in  contact  with  it,  when  the  sound  is  again 
perceived  by  a  normal  ear.  The  change  is  due  to  the  fact  that 
the  closure  of  the  meatus  produces  a  resonant  column  of  air, 
which  strengthens  the  sound.  It  is  likewise  probable  that  altered 
conditions  of  pressure  and  tension  in  the  middle  and  internal  ear 
play  a  certain  part  in  causing  the  alteration,  and  also  that  sonor- 
ous vibrations,  previously  dispersed  in  the  atmosphere,  are  con- 
veyed through  the  finger  to  the  bones,  and  thence  to  the  sentient 
parts  of  the  internal  ear. 

The  symptoms  of  concussion  of  the  labyrinth  resemble  those 
of  injury,  but  they  generally  come  on  suddenly  and  pass  oS 
after  a  time.  When  haemorrhage  takes  place  into  the  structures 
of  the  labjrinth,  the  impairment  of  hearing  is  developed,  either 
slowly  or  rapidly,  according  to  the  extent  of  the  lesion  and  the 
quantity  of  blood  efiused;  other  symptoms,  as  described  by 
M6ni6re,  are  prone  to  supervene. 

Prognosis, — This  depends,  first,  upon  the  degree  of  the  con- 
cussion; and,  secondly,  upon  the  absence  or  the  co-existence  of 
injury  to  the  ear  and  adjacent  parts.  If  total  deafness  has  resulted 
from  the  shock,  the  prognosis  is  unfavourable,  though  recovery 
is  not  impossible.  In  some  cases  many  months  elapse  before 
any  improvement  is  noticed,  and  in  others  an  opposite  course  is 
witnessed.  Politzer*  records  an  interesting  case  in  which  the 
hearing  (which  had  been  totally  lost  for  many  months  as  the 
result  of  concussion)  was  suddenly  restored.  The  patient,  a  man 
aged  twenty-one,  had  received  a  severe  blow  on  the  head  when 
passing  under  a  doorway.  When  he  recovered  from  the  shock, 
he  complained  of  headache,  noises  in  the  ears,  and  deafness,  which 
last  became  complete  in  the  course  of  a  month.  No  change 
took  place  during  the  ensuing  ten  months,  and  he  then  came 
under   treatment.      Improvement   was    regarded    as   impossible; 

*  Lehrhuch  der  Ohrenheilknnde,  8.  626. 
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but  the  experiment  was  made  of  injecting  a  warm  solution 
of  iodide  of  potassium  (2J  per  cent.)  into  the  meatus.  On  the 
third  day,  the  patient  could  understand  a  few  words  spoken 
into  his  right  ear ;  and  a  gradual  though  slight  improvement 
took  place  during  the  next  three  weeks,  when  headache  became 
troublesome.  One  night,  shortly  afterwards,  the  patient  was 
roused  from  sleep  by  a  sensation  of  giddiness,  and  he  then 
found  that  he  could  hear  the  ticks  of  his  watch.  When 
examined  on  the  following  day,  his  hearing,  tested  by  the 
watch  and  by  conversation,  was  found  to  be  normal.  Whether 
the  symptoms  were  due  to  concussion  of  the  labyrinth  or  of 
the  nerve-centres,  must  be  regarded  as  doubtful ;  but  the  latter 
.hypothesis  would  seem  the  more  likely. 

The  above-mentioned  case  must  be  regarded  as  very  ex- 
ceptional ;  and,  as  a  general  rule,  the  longer  the  symptoms  last 
the  worse  the  prognosis.  The  prospect  is,  moreover,  unfavourable 
whenever  subjective  sensations  and  giddiness  are  prominent  sym- 
ptoms, and  especially  when  they  are  accompanied  by  abnormal 
acuteness  of  hearing.  It  is  impossible  to  forecast  the  duration 
of  the  symptoms,  for  even  in  cases  of  slight  concussion  they 
may  remain  unaltered  for  many  months. 

Treatment, — Eest,  bodily  and  mental,  is  the  most  important 
agent  in  the  treatment  of  concussion  of  the  internal  ear.  In 
strong,  full-blooded  subjects,  with  signs  of  cerebral  congestion, 
leeches  may  be  applied  to  the  mastoid  process,  or  a  blister  to 
the  nape  of  the  neck.  The  bowels  should  be  kept  freely  open, 
and  the  diet  should  be  of  a  suitable  character.  When  the 
symptoms  have  become  chronic,  tincture  of  iodine  may  be 
painted  over  the  mastoid  process,  or  blisters  may  be  applied. 
A  warm  solution  of  iodide  of  potassium  dropped  into  the  meatus 
is  worthy  of  trial.  When  noises  in  the  ears  are  very  trouble- 
some, a  course  of  the  bromides  is  likely  to  prove  beneficial. 


INJURIES  TO  THE  LABYRINTH. 

Owing  to  its  protected  and  deep-seated  position,  the  labyrinth 
alone  is  seldom,  if  ever,  the  seat  of  injurj'^ ;  but  it  may,  of  course, 
be  implicated  in  wounds  of  adjacent  parts.  Thus  the  internal 
ear  may  be  affected  in  fractures  of  the  temporal  bone,  the  result 
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of  blows  or  falls ;  it  may  also  be  wounded  by  foreign  bodies, 
instruments,  etc.,  introduced  into  the  external  meatus.  Severe 
concussions  may  likewise  cause  rupture  of  the  membranous 
structures,  or  even  fracture  of  the  osseous  walls  of  the  labyrinth. 

The  structures  of  the  internal  ear  are  liable  to  be  involved  in 
ulcerative  processes,  affecting  its  osseous  walls,  the  fenestrse,  or 
the  semicircular  canals.  Suppuration  sometimes  extends  from 
other  parts  along  the  connective  tissue  and  vessels  of  the  laby- 
rinth ;  and  purulent  inflammation  of  the  middle  ear  has  been 
kno^\Ti  to  extend  to  the  same  part  through  the  fenestne. 

Gruber  relates  the  case  of  a  man  who  had  been  working  for 
several  hours  in  a  caisson,  and   on    coming   into    the   open  air 
became  giddy,  and  vomited.     These  symptoms  soon  passed  off, 
but  the  man  was  noticed  to  be  deaf  on  both  sides.     On  examining 
the  eara,  there  was  found  to  be  rupture  of  both  tympanic  mem- 
branes, and  the  symptoms  pointed  to  injury  and  extravasation  of 
blood  into  the  internal  ear  on  both  sides.     The  membranes  cica- 
trised, but  the  deafness  still  remained  two  years  after  the  accident. 
It  is  worthy  of  note  that  in  cases  of  injury  from  falls  or  blows, 
the   membrana   tympani    may   be    unaffected,   even   though  the 
petrous   portion   of  the   temporal    bone    be   seriously   fractured. 
The  escape  of  cerebro-spinal  fluid  from  the  meatus  is  generally 
regarded  as  a  symptom  of  fracture  of  the  base  of  the  skull ;  but 
this  symptom  is  not  always  present,  for  the  membrane,  as  just 
mentioned,  may  be  intact  and  prevent  the  flow.     On  the  other 
hand,   in  some   cases  the  extravasated  blood  rapidly   coagulates 
between  the  surfaces  of  the  fracture ;  in  others,  the  portions  of 
bone  remain  in  close  apposition,  and,  under  such  circumstances, 
the  fluid  will  be  prevented  from  escaping  into  the  meatus,  even 
if  there  be  a  large  rent  in  the  membrane  (see  page  637  et  $eq.)' 

When  blood  is  extravasated  among  the  tissues  of  the  internal 
ear,  and  the  patient  survives,  it  undergoes  the  same  changes  as  in 
other  parts  of  the  body.  The  fluid  portion  is  absorbed,  and  in 
the  course  of  time  deposits  of  pigment  are  all  that  remain.  The 
extravasated  matters  may,  however,  be  the  cause  of  inflammation, 
with  more  or  less  destruction,  of  the  internal  ear. 

Extravasation  of  blood  into  the  labyrinth  may  occur  in  the 
absence  of  any  external  injury  to  the  part.  The  labyrinth  may 
be  afi'ected  in  cases  of  meningitis,  and  especially  in  haemorrhagic 
pachymeningitis.     In  cases  of  this  latter  character,  Moos  found 
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hsemorrhagic  infiltrations  in  various  parts  of  the  labyrinth,  viz., 
in  the  utricle,  in  Rosenthal's  canal,  and  between  the  layers  of  the 
lamina  spiralis  ossea  and  the  zona  detitata.  In  the  case  of  a  boy, 
aged  four,  who  became  totally  deaf  in  the  course  of  tuberculous 
basilar  meningitis,  Lucae  found  evidences  of  hsemorrhagic  in- 
flammation in  the  semicircular  canals  and  vestibule  on  both  sides. 

Symptoms. — The  symptoms  of  injuries  of  the  labyrinth  are 
for  the  most  part  the  same  as  those  of  concussion.  The  loss  of 
hearing  may,  however,  come  on  later,  as  it  may  result  from 
haemorrhage  rather  than  from  shock.  High  notes  especially  fail 
to  be  heard,  and  sometimes  a  series  of  notes  are  inaudible.  Some 
of  the  symptoms  known  as  M^niSre's  are  also  likely  to  occur: 
these  will  be  described  in  a  succeeding  chapter.  In  less  severe 
cases,  the  patient  may  complain  only  of  confusion  and  dulness  of 
hearing,  as  if  the  meatus  had  become  suddenly  occluded,  of 
tinnitus,  and  of  the  addition  of  a  metallic  ringing  echo  to 
ordinary  sounds. 

The  Diagnosis  of  injuries  of  the  labyrinth  is  made  by  con- 
sidering the  symptoms  and  the  nature  of  the  injuiy.  If  there 
be  pronounced  deafness  on  the  affected  side,  and  the  tuning- 
fork,  applied  to  the  skull,  be  not  heard,  it  may  be  regarded  as 
certain  that  the  labyrinth  is  involved.  Sometimes  the  diagnosis 
can  be  made  only  per  viam  exchcsionis. 

The  Prognosis  likewise  depends  upon  the  symptoms,  the 
nature  of  the  injury,  and  the  existence  of  complications.  In 
total  deafness,  due  to  injury  of  the  labyrinth,  the  chance  of 
restoration  is  very  slight  indeed. 

The  Treatment  is  much  the  same  as  that  recommended  for 
concussion  of  the  internal  ear,  complete  rest  being  the  all- 
important  detail.  Such  local  measures  as  syringing  the  meatus 
and  the  use  of  the  air-douche  are  to  be  avoided ;  they  are  almost 
certain  to  aggravate  the  symptoms.  If  there  be  much  local  pain, 
a  few  leeches  should  be  applied  to  the  mastoid  process ;  while 
troublesome  subjective  symptoms  may  be  relieved  by  the  bro- 
mides. When  all  active  s}Tnptoms  have  subsided,  and  the 
deafness  alone  remains,  the  iodide  of  potassium  may  be  given 
with  the  view  of  promoting  absorption,  and  for  the  same  purpose 
counter-irritation  may  be  applied  behind  the  ear. 


CHAPTER    XLII. 


CARIES  AND  NECHOSIS  (IF  THE  LABYRINTH. 


Caries  of  the  Labyrinth  as  a  Result  of  Extension — Necrosis  of  Ihe  Laby- 
rinth— Causes— .Symptoms,  as  Otorrhcea,  Pain,  Polypous  Gro%t-ths, 
Disordei's  of  Equilibrium,  Subjectirc  Sensations,  Loss  of  Hearing- 
Power,  and  Facial  Paralysis — Foi'ms  of  Sequestra— Prognosis — 
Treatment, 

Caries  of  the  Labyrinth  is  nlways  aegaciat«(l  with  a 
similar  affection  of  the  adjacent  pai'ts  of  the  inr«ninl  ear ;  no 
case  in  which  the  labyrinth  alone  was  thus  cliseasetl  has  vet 
Ijeen  ivcorded.  Minute  aperturea  are  sometimes  foiind  in  the 
i.isaeoua  semicircular  canals  ;  but  these,  in  the  absence  of  syra- 
ptoms  of  inflammation,  ait;  to  be  regarded  as  dehiscences,  and 
not  as  the  result  of  caries. 

Necrosis  of  the  Labyrinth,  as  an  independent  nffection, 
is  not  very  rai-e.  It  generally  I'esulta  from  purulent  inflammation 
of  the  middle  ear,  the  process  extending  from  the  tympannni 
and  mastoid  cells  to  the  aii'-spaces  in  the  osseous  walls  of  the 
labyrinth.  The  inflammatoiy  pi-ocess  in  the  middli;  ami 
internal  ear  is  not  only  prejudicial  to  the  organ  itself  dimI 
the  adjacent  structurea  (particularly  to  the  facial  nerve  in  the 
temporal  bone),  but  the  attendant  suppuration,  which  may 
continue  for  weeks  or  months,  is  a  soui-ce  of  considerable 
dangei".  Toynbee  drew  attention  to  the  relatively  souiewltat 
common  occurrence  of  partial  or  total  neci-osie  of  the  labyrinth, 
and  Bezold,*  of  Munich,  lias  collected  some  forty-five  iiisUitices 
of  exfoliation  of  this  part  in  the  living  subject. 


"  Arckivei  iif  Otology,  vol.  x 
of  the  Cochlea,  by  Dr.  Hariiuani 
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Causes. — In  nearly  half  the  number  of  cases  referred  to, 
the  patients  were  under  fifteen  years  of  age  when  the  sequestrum 
was  removed  from  the  ear ;  the  age  at  which  the  inflammatory 
process  commenced  could  seldom  be  ascertained.  The  first 
decade  of  life  furnishes  the  largest  proportion  of  patients. 
This  proclivity  is,  no  doubt,  due  to  the  frequent  occurrence  of 
catarrhal  and  suppurative  processes  of  the  middle  ear  at  that  period 
of  life,  and  particularly  of  the  more  severe  forms  resulting  from 
the  acute  exanthemata.  In  children,  also,  the  labyrinth  is 
proportionately  much  larger  than  in  the  adult ;  for  at  birth 
this  part  has  already  attained  nearly  its  normal  development. 
In  many  of  the  cases  the  commencement  of  suppuration  dated 
from  an  attack  of  scarlatina;  while  measles  was  the  cause 
in  a  smaller  number.  The  acute  suppuration  in  the  middle  ear 
does  not  necessarily  attack  the  labyrinth  at  the  same  time ;  the 
process  usually  extends  to  it  after  an  uncertain  interval.  In 
thirty-eight  cases,  only  two  lasted  less  than  a  year  before 
exfoliation  of  the  sequestrum ;  the  rest  of  the  patients  had 
a  discharge  for  periods  vaiying  from  one  to  forty  years  before 
separation  took  place.  The  necrosis  of  the  internal  ear  is  fre- 
quently accompanied  by  destructive  disease  of  the  mastoid 
portion,  resulting  in  fistulous  openings  in  its  external  wall. 
There  is  no  reason  for  supposing  that  any  peculiar  diathesis 
is  a  predisposing  cause  of  necrosis  of  the  labyrinth. 

Symptoms. — Otorrhoea  is,  of  course,  present,  the  discharge 
varying  in  quantity,  but  being  profuse  and  continuous  while 
the  necrosis  is  advancing,  and  until  the  sequestrum  has  sepa- 
rated. The  other  symptoms  are  (1)  more  or  less  pain,  (2)  the 
fomiation  of  polypous  growths,  (3)  disturbances  of  equilibrium,  (4) 
subjective  sensations,  (5)  loss  of  hearing-power,  and  (6)  facial 
paralysis.  Symptoms  due  to  implication  of  the  cranial  contents 
are  not  infrequent. 

The  pain  involves  the  side  of  the  head,  and  sometimes  extends 
to  the  other  side ;  mastoid  tenderness  is  occasionally  present. 
The  pain  is  due  at  first  to  the  inflammatory  process ;  and  in 
later  stages  to  the  separation  and  passage  of  the  sequestrum. 
When  this  latter  process  is  taking  place,  the  pain  is  apt  to  be 
continuous  and  violent;  and  the  patient  wears  a  character- 
istically anxious  expression.  The  loss  of  sleep  induces  much 
disturbance    of   nutrition,   and    the    patient   beicoxxv^^  ^^<^  ^^^ 
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thia:  bat  these  srmptoms  rapidly  subside  after  the 
s^pestrsm  luks:  come  awar.  Rigors  and  febrile  attacks  are 
nc*:  uncommoa  during  the  course  of  the  process.  PolypoTis 
.;n:r.'/rf  arv  invariably  present:  they  are  most  abundant  in 
the  tympanum,  on  the  edges  of  the  membrana  tympani,  and  in 
the   ej^temal   meatus:     in    some   cases    thev  are   found   in    the 

« 

Eustachian  tuW.  They  may  completely  fill  the  auditory  canal, 
aihl  they  continue  to  sprout  so  long  as  the  sequestrum  lies 
imWdded  Whind  them.  After  the  latter  has  separated,  most 
of  them  spontaneously  disappear. 

DUfHri^MHcef  of  ^'piilibriHm  were  noticed  in  a  few  cases, 
but  mc^Iy  in  the  early  stages,  and  not  continuing  throughout 
the  progress  of  the  disortler.  In  twenty-three  of  the  cases 
alluded  to,  no  such  sjTnptom  was  experienced,  and  it  is  certain 
tliat  vertigo  is  not  regularly  present  as  an  initial  symptom 
of  necroisis  of  the  labvrinth.  Its  existence  indicates  the  exten- 
sion  of  the  suppurative  process  from  the  middle  to  the  internal 
ear.  Moreover,  when  present,  it  may  be  owing  to  cerebral 
and  meningeal  complications.  After  exfoliation  of  the  seques- 
trum, any  disturbance  of  equilibrium  must  be  due  to  continued 
irritation  of  the  centre. 

It  is  somewhat  curious  that  subjective  soumis  are  seldom 
complained  of  in  cases  of  necrosis  of  the  labyrinth ;  they  were 
pivsent  in  only  three  cases.  Their  frequent  absence  seems  to 
prove  that  the  part  in  which  they  originate  is  more  easily 
destroyed  than  the  terminal  distribution  of  the  vestibular 
branches  in  the  ampullae,  whose  irritation  would  seem  to  cause 
the  vertigo  and  disturbance  of  equilibrium. 

The  loss  of  h€arin4j'}H>wer  varieil  considerably  in  different 
cases :  in  twenty-three,  complete  deafness  was  observed. 
In  four,  there  seemed  to  be  more  or  less  capacity  for  hearing 
after  exfoliation  of  the  cochlea  itself;  but  these  results  are  in 
contradiction  to  a  proportionately  large  number  of  other  cases. 
Hearing  is  completely  lost  when  the  labyrinth  is  destroyed. 
Bezold  points  out  that  one  of  the  principal  sources  of  error  in 
our  tests  of  hearing  is  the  difficulty  and  partial  impossibility 
of  completely  excluding  the  other  ear  from  receiving  any  sonor- 
ous impressions.  It  is  very  difficult  to  occlude  the  meatus 
thoroughly,  and  the  least  chink  is  sufficient  to  allow  the  passage 
of  the  waves  of  sound.       The  tuning-fork  is   the  most  efficient 
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means  of  testing  the  hearing  in  these  cases.  When  a  very  weak 
sound  is  given  off,  the  other  ear  may  be  left  out  of  consider- 
ation; with  low-pitched  tuning-forks  it  is  hardly  necessary  to 
close  it. 

The  facial  nerve  is  intimately  connected  with  the  labyrinth, 
and  is  generally  involved  when  the  latter  is  the  seat  of  inflam- 
matory processes.  Paresis  or  paralysis  of  this  nerve  is  a  con- 
stant result  of  exfoliation  of  the  cochlea;  the  loss  of  function 
may  be  due  to  pressure,  and  may  be  only  temporary;  but  the 
nerve  may  be  partially  or  entirely  destroyed,  and  in  that  case 
the  paralysis  is  likely  to  be  permanent.  In  thirty-five  of  the 
cases  above  alluded  to,  the  facial  nerve  was  partially  affected  in 
six  instances ;  in  three  of  these  the  necrosis  was  limited  to  the 
cochlea ;  in  one,  to  the  cochlea  and  a  small  part  of  the  vestibule ; 
in  a  fifth,  to  the  semicircular  canals ;  and  in  the  sixth,  there  was 
extensive  caries  of  the  labyrinth  with  exfoliation  of  the  lamina 
spiralis.  In  twenty-eight  of  the  cases  there  was  decided  paralysis 
of  the  nerve.  This  frequent  participation  of  the  facial,  which  is 
one  of  the  most  common  symptoms  of  necrosis  of  the  labyrinth, 
is  due  to  the  intimate  connection  between  the  latter  part  and  the 
aquaaductus  Fallopii.  The  course  of  the  facial  nerve  may  be 
divided  into  four  parts,  and  the  implication  of  each  of  these  in 
exfoliation  of  the  labyrinth  leads  to  entirely  different  sequelae. 
In  the  first  part  of  its  course,  within  the  internal  meatus,  it  is 
liable  to  be  affected  in  cases  of  exfoliation  of  the  entire  labyrinth, 
and  the  result  is  permanent  loss  of  function,  either  partial  or 
complete,  of  the  facial,  as  well  as  of  the  auditory  nerve.  In  the 
second  part  of  its  course,  which  extends  from  the  beginning  of  the 
aqueduct  to  the  geniculate  ganglion,  the  nerve  is  not  so  liable  to 
be  involved ;  but  in  the  third  section  it  is  in  more  danger, 
especially  if  the  osseous  vestibular  walls  be  necrosed.  In  the 
fourth  part  of  its  course  the  nerve  is  seldom  exposed  to  primary 
destruction  by  necrosis  of  the  labyrinth ;  but  it  may  be  affected 
secondarily,  especially  when  the  sequestrum  escapes  into  the 
mastoid  antrum.  In  some  cases,  paralysis  of  the  nerve  is  due 
to  pressure  of  the  granulations  surrounding  the  sequestrum. 

Paralysis  of  the  facial  nerve,  of  a  temporary  character,  some- 
times complicates  middle-ear  suppuration ;  it  is  said  to  occur  in 
about  one  per  cent,  of  such  cases.  It  is  seldom,  if  ever,  noticed 
in  simple  non-purulent,  acute  middle-ear  catarK\v.    T^^7.c\<i\ai'^^  ^^» 
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down  as  a  rule  that  in  every  case  of  facial  paralysis  accompany- 
ing long-continued  suppuration  of  the  middle  ear,  we  are  justified 
in  excluding  superficial  disease,  and  in  assuming  the  existence 
of  extensive  destruction  of  the  bone,  in  most  instances  of  the 
labyrinth.  It  must  not  be  forgotten  that  the  facial,  like  other 
nerves,  possesses  considerable  regenerative  capacity.  In  six  of 
the  cases  alluded  to  there  was  no  doubt  as  to  the  partial  or  total 
restoration  of  the  function  of  the  facial,  in  spite  of  its  division. 
In  one  such  case,  the  sequestrum  consisted  of  the  whole  of  the 
labyrinth;  and,  judging  from  the  results  of  several  others,  we 
may  anticipate,  under  very  favourable  circumstances,  complete 
restoration,  not  only  in  simple  division,  but  also  where  there  has 
been  a  considerable  loss  of  substance  of  the  facial  nerve. 

As  might  be  expected,  the  clwrda  tympani  is  much  more  often 
injured  than  the  facial  nerve  in  cases  of  necrosis  of  the  labyrinth, 
and  it  is  equally  capable  of  regeneration.  The  large  superficial 
petrosal  nerve  is  very  rarely  implicated. 

The  sequestra  vary  much  in  size  and  character.  Thus,  there 
may  be  (1)  necrosis  of  the  entire  labyrinth,  and  of  the  wall  of 
the  internal  meatus ;  (2)  necrosis  and  exfoliation  of  the  cochlea, 
^rith  other  portions  of  the  petrous  bone ;  (3)  the  cochlea  alone  or 
only  a  portion  of  it ;  (4)  a  semicircular  canal ;  (5)  the  pars 
petrosa,  with  the  external  canal  and  a  portion  of  the  mastoid 
process,  etc. 

Prognosis. — Death  occurred  in  19*6  per  cent,  of  Bezold's  cases, 
and  in  the  majority  from  implication  of  the  neighbouring  menin- 
geal and  cerebral  regions,  extension  of  the  suppurative  process 
taking  place  fi*om  the  posterior  surface  of  the  bone  corresponding 
to  the  position  of  the  internal  meatus.  The  cerebellum  was  most 
frequently  involved.  In  the  thirty-seven  cases,  the  terminations 
were  as  follows:  in  twenty-nine  the  sequestrum  was  removed 
through  the  auditory  canal;  in  seven,  through  the  mastoid  pro- 
cess, previous  artificial  widening  of  the  openings  being  neoessaiy 
ill  some  of  the  cases.  In  one  instance  the  sequestrum  passed 
through  the  Eustachian  tube.  Cessation  of  the  discharge  in  a 
few  weeks  or  months  took  place  in  eighteen  of  the  cured  cases. 
Notwithstanding  the  dangerous  proximity  of  the  suppuration  to 
important  parts,  the  long  duration  of  the  process,  with  its  dangers 
to  the  constitution,  and  the  obstacles  to  the  elimination  of  the 
sequestrum,  the  prognosis  would  appear  to  be  remarkably  good, 
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80  far  as  recovery  is  concerned.  Moreover,  even  where  there  has 
been  extensive  loss  of  substance  of  the  facial  nerve,  there  is  a 
probability  of  complete  restoration  of  the  function. 

Treatment — The  most  important  result  to  be  attained  is  the 
removal  of  the  luxuriant  growths  which  obstruct  the  passage  of 
the  sequestrum  through  the  tympanum  and  external  meatus. 
These  granulations  must  be  removed  by  a  curette  or  Wilde's 
snare,  or  destroyed  with  a  concentrated  solution  of  chromic  acid, 
according  to  their  size  and  position.  When  the  sequestrum  has 
come  away,  the  application  of  alcohol  or  boric  acid  will  serve  to 
check  secretion  and  to  reduce  the  size  of  any  remaining  granula- 
tions. When  the  mastoid  process  is  implicated,  it  is  desirable  to 
make  an  opening  as  soon  as  possible,  so  that  secretion,  etc.,  may 
escape.  Any  existing  fistulous  openings  should  be  enlarged ;  and, 
if  a  sequestrum  be  found,  it  should  then  be  removed.  With  large 
sequestra,  it  may  be  necessary  to  cut  away  the  posterior  wall  of 
the  external  meatus,  and  in  such  a  case  it  will  be  desirable  to 
line  the  cavity  with  epithelium,  as  described  in  Chapter  XXXIII. 
In  the  after-treatment,  the  wound  should  be  frequently  washed 
out  wath  a  solution  of  carbolic  acid  (one  per  cent.),  and  subse- 
quently covered  w^ith  an  iodoform  or  other  antiseptic  gauze.  The 
introduction  of  a  drainage-tube  will  facilitate  the  escape  of  the 
discharge. 


CHAPTER   XLIII. 


XEW  FOUMATHINR  IN  THE  LABYRINTH  ANP  CONNECTED 
WITH  THE  AUDITORY  NER\"E— SYPHILIS  OK  ^m 

THE  l.AItyRIMTII.  ^| 


Primary  and  Secondary  Growths— Epith el iomo— Sarcoma  and  Glioma— 
Caaes  of  Eihro-Sarcoma — Cavernous  Angioma  ^Syphilitic  DiMOftta 
of  the  lnt«rnal  Ear — Morbid  Appearantes — Symptoms— Dia^osii 

—Prognosis —Treatment. 

The  labyrinth  is  very  rarely  the  seat  of  new  formationa  ol  a 
primary  character ;  it  is  aometimes  invaded  by  morbid  growtia 
originating  in  neighbouring  parts.  Tumours  are  occasionally 
found  connected  with  the  trunk  of  the  auditory  nerve;  Vircbo" 
states  that  of  all  the  cerebral  nerves  the  auditory  is  iJie  moit 
liable  to  be  thus  affected. 

In  the  labyrinth  new  formations  of  connective  tissue,  in  the 
fonn  of  minute  threads  and  membrane,  have  been  found  by 
Gruber*  and  Voltolini.t  Moos  and  others  have  met  with  bony 
gron'ths  in  the  vestibule  and  scala  of  the  cochlea.  Calcareoni 
deposits  have  likewise  been  found  in  the  periosteum  of  tlie 
internal  meatus.  These  are  composed  of  phoaphat♦^  of  lime,  and 
are  said  to  be  not  uncommon  after  middle  life.  Gruber  deacritM 
a  case  in  which  he  fouJid  chalky  deposits  in  the  cochlea  and 
semicirculai'  canals. 

New  formations  originating  in  other  parts  and  involving  the 
labyrinth  are  always  of  a  malignant  character,  and  belong  eithrr 
to  the  epitheliomatous  or  sarcomatous  class.     A  case  of  secondary 
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epithelioma  of  the  cochlea  has  been  described  by  Politzer.* 
When  first  seen,  the  patient,  a  man  aged  forty-seven,  had  an 
ulcerating  growlh  the  size  of  a  nut  behind  the  right  ear,  and 
cancerous  masses  projecting  from  the  meatus.  The  gro^vth 
behind  the  ear  rapidly  increased,  the  ulceration  spread,  and  in 
the  course  of  a  few  weeks  the  patient  died  ^vith  symptoms  of 
cerebral  compression.  On  post-mortem  examination,  the  apex  of 
the  cochlea  was  found  to  have  been  destroyed  by  the  cancerous 
growth,  the  lamina  spiralis  in  the  second  and  third  coils  was 
broken  through  in  places,  and  masses  of  cancer  cells  occupied 
the  scala  tympani  and  scala  vestibuli.  The  elements  of  Corti's 
organ  were  infiltrated  with  many  cancer  cells. 

In  another  and  more  numerous  class  of  cases  the  growth 
commences  in  the  cranial  cavity,  and  extends  thence  to  the 
auditory  nerve  or  labyrinth.  Formations  of  this  kind  are  usually 
of  a  sarcomatous  or  fibro-sarcomatous  character ;  a  case  of 
cavernous  angioma  of  the  petrous  bone,  implicating  the  auditory 
nerve,  has  been  described  by  Politzer;  and  one  of  glioma,  by 
Brtickner.t 

Mr.  Field  J  has  recorded  a  case  of  sarcoma  involving  the 
auditory  nerve  on  the  right  side.  The  tumour  sprang  from  the 
internal  auditory  meatus,  originating  apparently  from  the  dura 
mater  lining  the  canal,  and  ensheathing  the  auditory  nerve.  The 
growth  was  as  large  as  a  Maltese  orange,  and  was  attached  to 
the  bone  just  above  the  internal  meatus ;  its  surface  was  fissured 
and  corrugated,  and  its  structure  on  section  not  unlike  cerebral 
tissue.  Microscopical  examination  proved  it  to  be  a  round-celled 
sarcoma,  abounding  in  vessels;  it  appeared  to  have  grown  with 
a  moderate  degree  of  rapidity.  The  symptoms  during  life  were 
pain  in  the  head,  vomiting,  deafness  on  both  sides,  marked 
paralysis  of  right  side  of  face,  and  impairment  of  power  in  right 
limbs.  There  was  also  double  optic  neuritis  with  consecutive 
atrophy.  All  the  symptoms  pointed  to  a  cerebral  tumour  as  their 
probable  cause. 

In  another  case,  reported  by  Burckliardt-Merian,  a  fibro- 
sarcoma of  the  dura  mater  involved  the  labyrinth.  It  originated 
close  to  the  jugular  fossa,  where  it  divided  into  two  branches,  one 

♦  Zehrlntoh  der  Ohrenheilhindef  S.  509. 
t  Berlin.  Klin.  Wooh.,  1867,  Nr.  29. 
J  Diseases  of  the  Ear^  p.  271. 
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entering  the  vestibule  as  a  round  cord  through  the  enlarged 
aquaeductus  cochleae,  the  other  passed  under  the  floor  of  the 
internal  meatus,  partly  encircling  the  necrosed  cochlea,  to  the 
tunica  adventitia  of  the  carotid  artery. 

Dr.  Moos  has  recorded  a  case  in  which  a  round  spindle-celled 
sarcoma  was  foimd  on  the  outer  side  of  the  left  internal  meatus ; 
the  auditoiy  nerve  entered  the  tumour  and  could  be  followed 
for  only  a  very  short  distance.  The  symptoms  were  headache, 
vertigo,  deafness,  anaesthesia  of  the  left  side  of  the  face,  and 
ptosis.  A  case  of  sarcoma  of  the  cerebellum,  involving  the 
auditory  nerve,  is  described  in  detail  by  Dr.  Stevens.*  The 
tumour  occupied  half  of  the  right  side  of  the  cerebellum,  and 
a  portion  projected  into  the  internal  meatus.  The  connection 
between  the  peripheral  and  central  fibres  of  the  nerve  was  lost  in 
the  tumour.  The  symptoms  had  been  total  deafness  on  the  left 
side,  dulness  of  hearing  on  the  right,  imbecility,  unsteady  gait, 
drawling  speech,  and  pain  in  the  left  side  of  the  forehead  and 
occiput,  with  a  comatose  condition  lasting  for  a  month  before 
death. 

A  remarkable  case  of  tumour  of  both  auditory  nerves  is 
recorded  by  Dr.  C.  H.  Burnett.  The  patient,  a  woman  forty-two 
years  of  age,  had  suffered  from  deafness,  tinnitus  aurium, 
unsteadiness  in  gait,  pain  in  the  limbs,  impainnent  of  sensation 
in  the  legs,  vertigo,  and  nausea.  Some  weeks  before  death 
there  was  loss  of  power  over  the  legs,  and  inability  to  rise  from 
bed;  both  optic  discs  became  indistinct  in  outline.  After  death 
a  large  tumour  was  found  pressing  on  the  left  half  of  the  pons, 
crus  cerebri,  and  left  hemisphere  of  the  cerebellum.  "The 
seventh  nerve  wound  inward,  forward,  and  then  downward  round 
the  tumour,  to  which  it  was  tightly  adherent,  and  by  which  it 
was  flattened  into  a  ribbon-like  band,  appearing  transparent. 
The  tumour  extended  with  the  left  nerve  into  the  left  internal 
auditory  meatus,  and  after  removing  the  brain  a  second  tumour 
was  found  on  the  posterior  surface  of  the  right  petrous  bone. 
This  had,  as  on  the  other  side,  considerably  enlarged  the  internal 
auditoiy  meatus.  On  a  minute  examination  of  the  internal  ear 
no  trace  could  be  found  on  either  side  of  Corti's  organ." 

In  the  case  of  glioma,  described  by  Bruckner,  the  tumour  had 
completely  obliterated  the  auditory  nerve  on  the  left  side.     The 

•  Zeittchrift  f,  Okrenheilkvnde^  Bd.  viii. 
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symptoms  noticed  during  life  were  uncertainty  in  the  movements 
of  the  upper  and  lower  limbs,  deafness  on  the  left  side,  giddiness, 
and  catarrh  of  the  middle  ear^  A  whirring  sound  was  sometimes 
audible  on  applying  the  ear  to  the  patient's  left  temple. 

Politzer's  case  of  cavernous  angioma  of  the  temporal  bone 
would  appear  to  be  unique.  The  patient,  a  girl  aged  twelve,  had 
suifered  for  a  year  and  a-half  from  otorrhoea  and  periodical 
haemorrhages  from  the  right  ear :  facial  paralysis  had  existed 
for  several  weeks.  On  admission  a  bluish-red  polypoid  growth, 
bleeding  profusely  on  the  slightest  touch,  was  found  to  occupy 
the  inner  half  of  the  meatus ;  there  was  deafness  on  the  affected 
side  and  increased  perception  of  sound  through  the  bones. 
Removal  of  the  polypus  with  a  snare  was  followed  by  very 
profuse  bleeding,  and  the  growth  rapidly  recurred  in  spite  of 
repeated  operations.  The  facial  paralysis  and  some  roughness  of 
the  bone  on  the  posterior  wall  of  the  meatus  indicated  the 
presence  of  a  carious  process  in  the  bone,  complicated  by  the 
polypi.  Two  months  after\vards  death  occurred  with  symptoms 
of  suffocation.  On  post-mortem  examination,  openings,  partly 
filled  up  by  small,  ragged  growths,  were  found  in  the  membrana 
tympani  and  posterior  wall  of  the  meatus.  At  the  base  of  the 
skull  there  was  an  irregular,  tuberculated,  ovoid  tumour,  as  large 
as  an  orange,  projecting  forwards  into  the  right  middle  cranial 
fossa,  and  backwards  into  the  posterior  fossa.  The  growth  was 
partly  osseous  and  partly  spongy  in  texture.  Its  base  was 
formed  by  the  superior  and  posterior  pyramidal  surfaces  and  the 
inner  surface  of  the  mastoid  portion.  On  a  section  through  the 
petrous  bone,  the  osseous  mass  of  the  pyramid  was  seen  to  be 
traversed  by  numerous  small  and  large  cavities,  with  round 
excrescences  growing  from  their  walls.  From  the  upper  section 
of  the  pyramid  grew  a  radiating  osseous  framework,  composed 
of  lamellae  and  large  cavernous  compartments.  The  polypus  was 
also  found  to  be  a  cavernous  angioma,  connected  ^^^th  the 
growth  in  the  petrous  bone,  and  containing  osseous  trabeculae. 
The  starting-point  of  the  tumour  was  the  lateral  sinus,  which 
communicated  with  the  cavities  of  the  angioma. 
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SYPIULITIC  AFFECTIONS  OF  THE  INTERN.VL  EAB. 

As  a  result  of  acquired  sj-phiUs,  the  internal  ear  is  somewt 
more  frequently  affected  than  the  tympanum ;  and  tlie  leeio 
which  occur  in  it  are  apt  to  cause  very  grave  impairment 
lieariiig-power.  There  is  ahundant  reason  for  believing  that 
form  of  deafness,  generally  complete,  is  sometimes  connecl 
with  the  acquired  disease,  but  far  more  frequently  with  1 
inherited  form.  In  both  cases  the  sjTuptoma  probably  depe 
upon  similar  changes,  either  in  the  nervous  structures  or 
other  parts  of  the  internal  ear. 

In  cases  of  the  acquired  disease,  the  period  at  which  t 
symptoms  occur  varies  considerably.  Sometimes  they  shi 
themselves  simultaneously  with  the  eruption  on  the  skin  or 
the  throat ;  in  other  cases,  they  appear  many  years  after  t 
jirimary  infection,  and  when  other  traces  of  tlie  disease  ha 
apparently  subsided.  Sometimes  they  are  superadded  to  aii  ol 
standing  affection  of  the  middle  ear,  of  non-specific  origin. 

Verj'  little  is  known  as  to  the  nature  of  the  changes  whii 
take  place  in  the  affected  structures;  but  from  the  rapidi 
with  which  the  symptoms  are  sometimes  developed,  it  may  I 
supposed  that,  in  such  cases,  exudation  of  plastic  material  talc 
place  in  the  labyrinth.  In  chronic  cases,  post-mortem  examin 
tion  has  discovered  thickening  of  the  periosteum  of  the  veetjbal 
calcareous  deposits,  immobility  of  the  stapes,  round-cell  infiltE 
tion  between  the  membranous  and  osseous  labyrinth,  amoi 
Corti's  rods  and  cells,  and  in  the  ampullie  and  semicircnl 
canals.  In  a  case  recorded  by  Moos  and  Steiiibrtigg*'," 
deafness  resulting  from  tertiary  syphilis,  there  was  eiilargeOM 
of  the  cells  in  the  temporal  bone,  and  in  the  capsule  of  tl 
labyrinth,  with  htemon-hage  and  development  of  connective  tissn 
infiltrated  with  small  cells.  Blood  was  effused  between  the  fibi> 
of  the  auditory  nerve  and  in  the  coclilea.  Politzer  has  notice 
degeneration  of  th^  ganglion  cells   in  Bosenlhal's  canal   (canal 

The  Symptoms  are  more  or  less  marked  deafness,  tinnitus,  u 
jiain  in  the   ear  and  side  of  the  head ;  giddiness  and  < 
balancing  power  are  present  in  some  eases,     In  unilatenl  j 

*  XniUchTi/l  f.  OhrenlieilkuHiie.  Kd.  xi». 
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the  vertigo  may  be  very  severe ;  and  when  both  sides  are  affected, 
the  patient  may  not  be  able  to  walk  a  few  yards  without  stag- 
gering. The  tinnitus  is  seldom  absent,  and  is  liable  to  come 
on  suddenly  as  the  first  symptom.  The  kind  of  noise  varies 
in  different  cases,  and  also  at  different  times  in  the  same 
case. 

The  deafness  comes  on  with  or  after  the  tinnitus  ;  it  is  gener- 
ally severe  from  the  first,  and  rapidly  increases.  Both  ears 
are  usually  affected,  one  perhaps  more  than  the  other;  the  loss 
is  seldom  unilateral.  Inflation  of  the  middle  ear  makes  little 
or  no  difference  in  the  hearing-power.  The  impairment  of 
bone-conduction  is  early  and  marked,  and  the  deafness  soon 
becomes  complete;  when  one  side  only  is  affected,  the  tuning- 
fork  is  heard  by  the  normal  ear.  When  there  is  severe  im- 
pairment, Rinne's  test  gives  positive  results.  It  would  seem 
that  in  most  cases  of  syphilitic  disease  of  the  labyrinth,  the 
power  of  appreciating  low  notes  is  the  last  to  become  affected 
and  the  first  to  be  recovered:  hence  the  probability  that  the 
cochlea  is  the  seat  of  the  disease. 

The  objective  symptoms  vary,  according  as  lesions  of  the 
membrana  tympani  or  throat  are  present  or  absent.  Whitish, 
well-defined  patches,  dotted  over  the  membrane,  have  been  some- 
times noticed.  Mucous  patches,  or  perhaps  superficial  ulceration 
in  the  fauces  and  neighbouring  parts,  w^th  general  congestion 
of  the  throat,  involving  the  naso-pharynx  and  the  mouths 
of  the  Eustachian  tubes,  are  likely  to  be  present  if  the  disease 
occur  in  connection  with  the  secondary  stage  of  syphilis. 

Pain,  when  present,  varies  as  to  locality,  being  felt  in 
some  cases  in  the  side  of  the  head,  and  in  others  about  the 
eyes.  Sometimes  there  is  severe  nocturnal  bony  pain  in  the 
scalp;  and  this  is  likely  to  be  present  when  the  aural  com- 
plication occurs  during  the  latter  part  of  the  secondary  stage. 
Under  such  circumstances  the  complaint  is  analogous  to  iritis 
and  neuro-retinitis,  the  result  of  acquired  disease. 

Mr.  Hutchinson  points  out  that  when  the  ear-affection 
is  due  to  an  inherited  taint,  severe  deafness  is  seldom  noticed 
till  the  patient  is  eight  years  old.  It  usually  occurs  at  a  later 
period  and  is  accompanied  by  keratitis,  whereas  iritis  is  an 
earlier  symptom.  In  this  class  of  cases  total  deafness  is  verv 
liable  to  ensue,  and  the  disease  is  a  frequent  caxi^a^  o^i  ^co^xi^^ 
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de&f-mutism.  Mr.  Laidlaw  Purvea*  states  that 
to  congenital  syphilis,  the  deafness  generally  comes  on  in  thi 
interval  from  five  years  before  to  five  years  after  puberty 
UBually  following  interetitial  keratitis.  Tivo-thirds  of  th 
patients  are  females.  "Deafness  is  generally  the  only  syni 
pfcom;  but  there  is  sometimes  vertigo  and  tinnitus.  Aa  i 
rule,  discharge  is  absent,  and  dryness  and  opacity  of  th 
tympanic  membrane  are  the  only  objective  changes  that  at 
be  detected.  The  late  Mr.  Hinton  stated  that  one  in  twent 
of  his  patients  suffered  from  inherited  syphilis,  and  that  i 
was  by  far  the  most  common  cause  of  non-congenital  deal 
mutism.  Sir  William  Dal  by  places  it  nest  to  scarlet  feve 
as  a  cause  of  that  condition,  and  he  states  that  the  most  geii«n 
time  at  which  the  aural  affection  shows  itself  is  from  five  t 
fifteen  years  of  age  ;  the  earliest  age  at  which  he  has  aeen  i 
being  five,  and  the  latest  twenty-three  years,  Tlie  eliaii^ 
found  in  the  ears  pod  morfsm  consist  of  suppuration  in  th 
tympanum ;  thickening  of  the  membrane  and  adhesion 
between  it  and  the  promontory ;  hypenemia  and  hasmorrha)!; 
in  the  labyrinth;  pus  cells  in  the  vestibule,  and  disintegradta 
of  Corti's  organ.  Accoixling  to  Mr,  Laidlaw  Purves.  the  patho 
logical  changes  are  those  of  a  chronic  periostitis,  leading  to  i 
gradual  and  more  or  less  complete  occlusion  of  the  cavities  a 
the  internal  auditory  meatus  and  bony  labyrinth,  n-ith  von 
sequent  injury  or  destruction  of  the  delicate  soft  structures  ii 
these  situations.  Hei-editarj'  syphilis  of  the  labyrinth  is  oftM 
accompanied  by  middle-ear  catarrh,  suppurative  inflammation 
or  adhesive  processes,  interstitial  keratitis,  and  the  peculisrti 
notched  teeth  described  by  Mr,  Hutcliinson. 

Messrs.  Urban  Pntchai-d  and  Cheatlet  think  that  cases  of  iu- 
herited  syphilitic  deafness  may  be  divided  into  two  classes,  diS«ruij| 
from  each  other  in  the  mode  of  onset.  In  the  first,  the  deafboi 
sets  in  without  giddiness,  the  meclianism  for  equilibration  beiii{ 
apparently  left  intact.  The  symptoms  take  either  a  subacute  or  « 
chronic  course.  In  the  second  form,  the  deafness  is  accomiMUued 
by  giddiness;  and  the  symptoms  may  run  an  acute,  subacute,  or 
chronic  course.  The  whole  of  the  labyrinthine  nerve-endinga  tar 
more  or  leas  seriously  implicated,  as  a  result  of  increased  t 

•   (?■*■<  HoipHai  (Sauttp,  June  7,  1897. 
t  Arehirtt  (^  Otology,  voL  ixvii.  p.  (1.5. 
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Labyrinthine  affections  connected  with  acquired  syphilis 
usually  run  a  rapid  course,  the  loss  of  hearing-power  sometimes 
becoming  complete  in  the  course  of  a  few  days.  In  other  cases 
the  deafness  is  more  gradually  developed,  and  remains  for  some 
time  stationary  after  reaching  a  certain  degree,  and  then  becomes 
aggravated.  Slight  injuries  to  the  head  have  a  very  unfavourable 
influence  on  the  course  of  the  disease.  The  deafness  once  fully 
developed  is  not  liable  to  alterations;  and  any  improvement 
that  may  take  place  is  usually  very  gradual  in  its  progress. 

The  Diagnosis  will  be  determined  by  the  history  of  the  case 
and  the  nature  of  any  co-existing  symptoms.  The  suddenness 
with  which  the  tinnitus,  giddiness,  and  deafness  usuaLy  come  on, 
and  the  early  loss  of  bone-conduction,  are  important  features  in 
the  complaint.  The  loss  of  hearing  is  likewise  symmetrical,  and 
the  middle  ear  is  often  found  to  be  healthy.  If  there  be  at  the 
same  time  evidences  of  syphilitic  infection — e.g,,  a  characteristic 
eruption,  enlarged  inguinal  or  cervical  glands — there  can  be  little 
■doubt  as  to  the  nature  of  the  aural  disease.  When,  as  sometimes 
happens,  the  deafness  supervenes  gradually,  and  many  years 
after  the  primary  infection,  and  there  are  no  e\adences  of  syphilis, 
the  determination  of  the  true  nature  of  the  case  may  prove  very 
difficult.  The  results  of  treatment  may,  however,  supply  some 
information. 

Prognosis. — This,  as  a  general  rule,  is  decidedly  unfavourable ; 
but  it  varies  with  the  patient's  condition  and  with  the  duration 
of  the  symptoms.  The  deafness  is  likely  to  be  permanent  in 
cases  of  acquired  syphilis  when  the  patient  is  middle-aged,  and 
has  become  much  reduced,  and  likewise  suffers  from  congestion 
of  the  throat  and  closure  of  the  Eustachian  tubes.  In  young 
subjects,  on  the  other  hand,  of  good  constitutions,  and  coming 
early  under  treatment,  the  prognosis  is  more  favourable.  In 
the  hereditary  form,  little,  if  any,  benefit  can  be  anticipated 
from  treatment. 

Treatment — The  patient,  if  young  and  in  fair  health,  should 
at  once  be  put  upon  a  course  of  mercury  and  iodide  of  potassium. 
One  grain  of  blue  pill  or  of  mercury  with  chalk  may  be  given 
twice  or  three  times  a  day,  the  results  being  carefully  watched. 
The  addition  of  a  grain  of  reduced  iron  is  often  beneficial  {see 
page  221).  Salivation  must,  of  course,  be  avoided,  if  possible.  If 
no  improvement  take  place  after  three  or  four  weeks,  the  dose  of 
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iodide  of  potassium  should  be  gradually  increased,  until  a  drachm 
or  more  is  taken  daily.  In  old-standing  cases,  a  combination  of 
mercury  with  iodine  will  sometimes  prove  more  efficacious  than 
either  drug  alone.  Improvement  will  be  indicated  by  incre^ise  of 
hearing-power  and  of  bone-conduction. 

For  recent  cases  Politzer  recommends  the  subcutaneous  injec- 
tion of  from  four  to  twelve  drops  daily  of  a  2  per  cent,  solution 
of  pilocarpine.  He  states  that  he  has  obtained  very  good  results 
from  this  treatment,  and  advises  its  adoption  in  the  cases  specified. 
If  no  improvement  be  discoverable  in  fix)m  eight  to  fouileen  day^, 
mercury  must  be  prescribed.  He  likewise  recommends  such  local 
treatment  as  injections  into  the  meatus  of  solutions  of  the  iodide 
of  potassium,  and  the  application  of  iodoform  or  mercurial 
ointment  behind  the  ear.  Warm  baths  and  the  internal  adminis- 
tration of  iodine  and  sulphur  waters  are,  he  states,  valuable 
adjuncts  to  other  kinds  of  treatment. 

The  author  is  strongly  of  opinion  that  mercur}'-  should  he 
administered  in  all  cases  of  syphilis,  irrespective  of  the  stage, 
and  that  iodide  of  potassium  should  be  given  in  additwii  a.s 
long  as  the  so-called  secondary'  symptoms  are  present,  and  in 
the  later  stages  of  the  disease. 

As.  a  subsidiary  measure  it  is  well  to  guard  the  patient's  eai-s 
from  the  irritation  produced  by  sounds  and  noises  of  various 
kinds.  Relief  is  not  infrequently  obtained  by  a  change  of  resi- 
dence to  some  quiet  seaside  or  country  place.  For  the  eflfective 
treatment  of  some  aural  diseases,  it  is  just  as  necessary  to  protect 
the  ears  from  loud  or  continuous  sounds  as  to  keep  the  eyes 
from  the  effect  of  light  in  many  diseases  of  these  organs. 
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MENIERE'S   GROUP  OF  SYMPTOMS. 

Meniere's  Account  of  his  First  Case — Phenomena  of  the  Attacks  and 
Consequences— Pathology — Flourens*  and  Crum  Browns  Experi- 
ments— Sir  S.  Wilks'  View — Drs.  Woakes*  and  Gruber's  Theories — 
Effects  of  Intra-Labyrinthine  Tension — Prof.  Steinei^'s  Experiments 
— Diagnosis — Prognosis — Treatment. 

Affkctions  of  the  labyrinth  oft^n  give  rise  to  disorders  of  heai^ 
ing,  noises  in  the  ears,  giddiness,  unsteady  gait,  and  nausea; 
and  these  symptoms  more  frequently  occur  in  combination  than 
singly,  though  sometimes  one  and  sometimes  another  predomi- 
nates over  the  rest.  Impairment  or  even  loss  of  hearing-power, 
accompanied  by  the  other  symptoms  above  mentioned,  may  come 
on  suddenly,  and  so  far  resemble  an  attack  of  apoplexy;  and 
doubtless  many  such  cases  have  been  regarded  as  due  to  cerebral 
or  meningeal  disease.  The  connection  between  these  symptoms 
and  lesions  of  the  internal  ear  was  first  suggested  by  M6ni6re,* 
who  met  with  a  case  in  which  deafness,  giddiness,  and  vomiting 
suddenly  canie  on,  and  death  ensued  on  the  fifth  day.  The 
patient  was  a  young  girl  who  had  been  exposed  to  cold  during 
a  catamenial  period.  On  post-mortem  examination  nothing 
abnormal  was  found  in  the  brain  or  spinal  cord;  but  the  semi- 
circular canals  were  filled  with  a  reddish  plastic  material,  which 
extended  into  a  portion  of  the  vestibule,  but  was  absent  from  the 
cochlea. '  This  and  other  similar  cases  induced  M^ni^re  to  believe 
that  the  attack  was  due  to  a  peculiar  lesion  of  the  labyrinth,  in 
which   the   sudden   effusion   of  blood,    or   other  fluid,   produced 

*  "  M^moire  sur  Ics  lesions  de  roreille  interne  donnant  liew.  ^  ^vi'^  ^'jTK^X-^xaa^ 
de  congestion  c4r6brale  apoplectiforme." — Qazette  Mid,  de  ParU^'N^^oV,^.  Vi!^ 
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symptoms  akin  to  those  caused  in  animals  by  injuries  to  the 
^luioiixnilar  canals..  Meniere  did  not  merely  wish  to  draw 
attention  to  the  fact  that  vertigo  was  a  common  symptom  in 
jv^tients  suffering  from  deafness  or  from  some  disease  of  the 
organ  of  hearing.  His  object  was  to  show  that  sudden,  apoplecti- 
form symptoms,  including  at  least  a  transient  form  of  uncon- 
sciousness, giddiness,  vomiting,  and  tinnitus,  might  occur  in  a 
p<i*rson  previously  healthy,  and  be  followed  by  deafness,  and 
that  disease  of  the  internal  ear  might  be  the  cause  of  all  the 
symptoms. 

The  Phenomena  characteristic  of  M6ni5re*s  disease  are  as 
follows : — Without  obvious  cause,  a  person  suddenly  becomes 
i\niscious  of  noises  in  the  ears,  and  feels  giddy  and  sick;  the 
expression  is  anxious  and  the  face  pale  and  often  covered  with 
jH^rspiration ;  the  power  of  hearing  ordinary  sounds  is  much 
im|\aire<l,  or  even  altogether  lost.  Sometimes  the  patient  falls  to 
the  ground,  but  without  becoming  unconscious.  Charcot  states 
that  during  the  attack,  "whatever  may  be  its  intensity,  the 
l>atient  al>solutely  preserves  perfect  consciousness  of  his  actions,'* 
and  that  as  soon  as  the  first  effects  have  passed  off  he  is  able  to 
ivnder,  without  hesitation,  an  account  of  all  he  has  felt.  Any 
apjuirent  loss  of  consciousness  is  produced  by  the  giddiness,  and 
is  onlv  transient.  The  muscles  are  relaxed,  and  in  some  cases 
theiv  is  slight  and  temporary  paresis  of  the  arm  and  leg  on  one 
side ;  convulsions  do  not  occur.  The  duration  of  the  symptoms 
varies  givatly ;  they  may  last  only  a  few  minutes,  or  may  continue 
for  several  hours.  After  the  attack  is  considered  to  be  over,  some 
amount  of  giddiness  often  remains ;  the  patient  walks  with 
difficulty  owing  to  loss  of  balancing-jx)wer.  Seizures  of  a  like 
character  recur  at  vaiying  intervals ;  in  some  patients  they 
appear  to  assume  an  intermittent  type,  coming  on  at  much  the 
same  hour.  The  impairment  of  hearing,  generally  affecting  both 
sides,  continues  for  an  indefinite  time,  and  is  apt  to  be  progressive, 
until  total  deafness  results.  When  this  latter  stage  has  been 
reached,  the  attacks  usually  cease  to  trouble  the  patient ;  but 
there  are  exceptions  to  this  rule.  Mental  depression  is  often  a 
prominent  symptom. 

In  some  cases,  the  attacks  are  preceded  by  premonitory 
8}Tnptom8,  such  as  noises  in  the  ears,  of  various  kinds,  and  these 
have  been  regarded  as  corresponding  with  the  aura  of  epilepsy 
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On  the  other  hand,  cases  occur  in  which  the  attack  is  preceded  by 
a  cessation  of  the  tinnitits,  which  had  previously  been  constant. 
Ocular  symptoms,  such  as  hemiopia,  dilatation  of  the  pupils,  and 
rmisccB  volitanteSj  are  sometimes  obsei-ved  during  the  attack. 

The  deafness  presents  several  peculiarities;  it  may  be  com- 
plete or  incomplete,  or  only  the  power  of  hearing  certain  sounds 
may  be  lost.  When  both  ears  are  involved,  perception  through 
the  bones  of  the  skull  is  almost  or  altogether  absent. 

Pathology. — The  exact  causation  of  M^nidre's  group  of 
symptoms  is  as  yet  far  from  clear;  it  is  a  matter  of  common 
experience  that  giddiness,  faintness,  and  sickness  may  occur 
in  connection  with  diseases  of  the  middle  and  external  ear, 
and  may  even  be  caused  by  foreign  bodies  in  the  meatus,  by 
accumulations  of  cerumen,  by  syringing  the  ear,  and  during 
removal  of  polypi.  Pressure  on  the  stapes  will  cause  marked 
giddiness.  Paroxysmal  vertigo  is  often  associated  with  more  or 
less  deafness,  buzzing,  and  singing  in  the  ears.  In  most  of 
these  cases  the  external  parts  are  free  from  disease;  and  the 
tuning-fork  applied  to  the  vertex  is  not  heard  on  the  aflfect^d 
side,  and  hence  it  may  be  inferred  that  the  internal  ear  is  the 
seat  of  the  mischief.  It  has  been  suggested  by  some  writers 
that  the  cause  of  the  vertigo  is  disorder  of  the  labyrinth. 
Pressure  on  the  fenestra  ovalis  causes  increased  tension  in  the 
semicircular  canals,  and  thus  all  cases  of  aural  vertigo  have 
been  thought  to  be  examples  of  M^ni^re's  disease.  The  experi- 
ments of  Flourens  and  Crum  Brown  show  that  artificial  lesions 
of  the  semicircular  canals  give  rise  to  disturbances  of  equilibrium, 
due  to  the  feeling  of  giddiness ;  and  the  latter  experimenter 
believes  that  the  function  of  these  canals  is  to  furnish  the  im- 
pressions which  form  the  chief  basis  of  our  knowledge  as  to 
the  relations  between  our  movements  and  those  of  surrounding 
objects.  If  the  horizontal  canal  be  divided,  the  head  of  an  animal 
is  turned  alternately  to  the  right  and  left.  Injury  to  the  posterior 
vertical  canal  causes  an  up-and-down  movement,  a  nodding  of  the 
head,  and  the  animal  not  infrequently  falls  forwards  or  backwards. 
Injury  to  the  superior  vertical  canal  causes  similar  movements  of 
the  he€MJ,  and  the  animal  tends  to  fall  forwards.  When  all  the 
canals  are  destroyed,  various  pendulum-like  movements  are  per- 
formed, and  standing  is  impossible.  The  movements  are  supposed 
to  be  reflex  results  of  impressions  conveyed  to  the  co-ordinating 
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centre  for  the  various  canals,  which,  under  normal  conditions, 
balance  each  other,  but  fail  to  do  so  when  some  canals  are 
diseased  or  injured.  The  late  Dr.  Hilton  Fagge*  considered 
that  the  case  recorded  by  M^ni^re  himself  was  not  satisfactor}'^ 
as  a  basis  for  the  generally  accepted  theory,  and  that  the  explana- 
tion was  improbable.  It  is  generally  assumed  that  in  cases  of 
this  kind  haemorrhage  takes  place  into  the  semicircular  canals ; 
but  the  blood  must  be  eflFused  on  both  sides,  since  the  deafness 
is  generally  in  both  ears.  In  some  cases  also  the  cerebral 
symptoms  come  on  suddenly,  and  as  suddenly  pass  off. 

Sir  S.  Wilks  suggests  a  different  view  from  that  usually 
accepted  as  to  the  causation  of  Meniere's  symptoms.  He  thinks 
that  in  cases  in  which  there  is  no  affection  of  the  meatus  or 
tympanum,  both  the  deafness  and  cerebral  symptoms  are  gener- 
ally due  to  changes  in  the  nervous  centres.  In  M^nidre's  disease, 
strictly  so-called,  the  sudden  loss  of  hearing  may  be  due  to  some 
affection  of  the  auditory  centre,  and  the  giddiness  to  a  similar 
affection  of  the  centre  for  equilibrium,  probably  adjacent,  since 
its  most  important  afferent  nerves  come  from  the  semicircular 
canals.  The  vertigo  often  presents  marked  peculiarities,  supposed 
to  depend  upon  affections  of  particular  ampullae,  but  these  can 
all  be  referred  to  corresponding  changes  in  the  centre,  in  which 
the  functions  of  each  canal  must  necessarily  be  fully  represented. 
In  support  of  this  view.  Dr.  Fagge  adduced  the  analogy  with 
other  paroxysmal  neuroses.  Impairment  of  sight  is  frequent  in 
migraine,  and  is  due  to  affection  of  the  brain  and  not  of  the 
eyes.  In  some  recorded  cases  of  Meniere's  disease,  cloudiness 
before  the  eyes  and  obscuration  of  the  visual  field  were  associated 
with  the  vertigo.  The  two  neuroses  may  perhaps  have  been 
combined,  the  ners^e-storm  spreading  beyond  its  usual  limits  and 
encroaching  on  the  area  concerned  in  migraine.  In  the  apoplec- 
tiform cases  described  by  M6ni^re,  the  disturbance  was  diffused 
over  the  hemispheres,  and  occasioned  the  loss  of  consciousness. 
Another  argument,  adduced  by  Dr.  Fagge,  in  favour  of  Sir  S. 
Wilks'  view,  is  suggested  by  the  fact  that  bromide  of  potassium 
is  capable  of  removing  giddiness  and  loss  of  hearing  at  the  same 
time.  In  Mr.  Hinton's  cases  of  Meniere's  disease,  paroxysmal 
vertigo  and  sickness  with  transient  deafness  were  all  caused  to 
recur  by  administering  quinine,  and  removed  by  other  treatment. 

•  Temt'Book  of  the  PrineipUt  and  Practice  ef  Medicine^  vol.  i.  p.  769. 
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In  some  cases  it  was  observed  that  the  impairment  of  hear- 
ing was  especially  marked  for  certain  musical  tones,  those  of 
the  middle  octaves  being  distinctly  perceived,  while  those  of 
the  lower  and  still  more  those  of  the  higher  octaves  were 
heard  very  imperfectly.  In  some  of  Charcot's  patients  it  was 
noticed  that  the  vertigo  and  buzzing  were  complained  of  so  long 
as  the  deafness  was  partial;  but  that  those  sjonptoms  dis- 
appeared when  the  hearing  was  completely  lost.  But  even  if 
in  these  cases  the  internal  ear  is  the  part  primarily  affected, 
it  does  not  follow  that  the  same  thing  is  true  of  the  apoplecti- 
form cases,  or  that  the  vertigo  is  anything  but  a  neurosis. 
The  same  symptoms  may  be  produced  in  many  different  ways, 
but  are  themselves  always  the  direct  result  of  one  particular 
kind  of  nervous  disturbance,  just  as  migraine  may  be  excited 
by  a  variety  of  causes. 

Two  other  theories  with  regard  to  M6ni6re's  disease  require 
a  brief  notice.  The  first  of  these,  advanced  by  Dr.  Woakes,  is 
to  the  effect  that  the  symptoms  are  due  to  an  affection  of  the 
inferior  cervical  ganglion  of  the  sympathetic.  This  ganglion 
-exercises  an  influence  upon  the  vertebral  artery,  and  therefore 
upon  the  vessels  of  the  labyrinth ;  and  it  is  also  connected  with 
the  branches  of  the  vagus.  When  the  action  of  the  ganglion 
is  weakened,r  deafness,  noises  in  the  ears,  and  giddiness  result 
from  labyrinthine  disorder,  while  nausea  and  vomiting  are  caused 
by  implication  of  the  vagus.  Quinine  and  tobacco  depress  the 
action  of  the  ganglion,  while  hydrobromic  acid  has  an  opposite 
effect. 

Another  theory,  advanced  by  Professor  Gruber,*  refers 
M^nidre's  group  of  symptoms  to  pressure  on  the  base  of  the 
brain  by  fluid  passing  throiigh  the  aquseductus  cochleaB  and 
vestibuli.  He  considers  that  variations  in  the  size  of  the  recessus 
Coitupiii,  in  which  the  endolymphatic  duct  terminates,  are 
principal  factors  in  the  causation  of  the  symptoms.  In  different 
cases  this  recessus  is  found  to  be  sometimes  as  large  as  a  hazel- 
nut, and  sometimes  so  small  as  to  be  scarcely  perceptible. 
When  the  intra-labyrinthine  tension  is  increased,  the  perilymph 
is  first  affected  and  yields  to  the  pressure;  fluid  passes  through 
tiie  aquaeductus  cochleae  into  the  sub-arachnoid  space,  and  if  the 
movement  be  rapid,  the  effects  of  pressure  are  produced  on  the 

♦  Lehrhttch  der  Ohrenheilkunde^  S.  618. 
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central  nervous  organs,  the  degree  of  irritation  required  to  pro- 
duce them  being  dependent  upon  individual  peculiarities  of  the 
auditory  organ  and  adjacent  parts. 

Still  more  serious  objections  to  the  ordinary  theory  of  the 
function  of  the  semicircular  canals  have  been  raised  by  Professor 
Steiner,*  of  Cologne,  who  experimented  on  sharks  caught  in  the 
Bay  of  Naples.  In  these  fish  the  canals  are  particularly  well 
developed,  and  are  superficially  arranged  beneath  the  skin  and 
separated  from  the  brain  by  a  considerable  mass  of  cartilage. 
They  can,  therefore,  be  laid  bare  without  injury  to  other  parts. 
When  this  has  been  done,  and  the  canals  excised  and  the  wound 
closed,  no  disturbance  of  locomotion  is  seen  when  the  fish  is 
replaced  in  the  water.  But  if,  after  laying  bare  the  labyrinth, 
the  auditory  nerve,  or  the  ossicles  surrounding  the  same,  are 
pulled  or  displaced,  the  result  is  always  a  disturbance  in  the  form 
of  rotatory  or  circular  compulsory  movements.  The  same  efiects 
can  be  produced  by  similar  operations  on  frogs  and  lizards.  In 
the  higher  vertebrates,  the  structures  concerned  are  so  complicated 
that  other  parts  are  necessarily  injured  in  the  experiments. 
M^ni^re's  symptoms  would  appear  to  originate  rather  in  lesions 
affecting  the  brain  or  its  membranes,  and,  as  Gruber  supposes, 
causing  increase  of  pressure. 

There  is  no  doubt  that  Meniere's  group  of  symptoms  may  be 
caused  by  pathological  processes  in  the  brain,  and  especially  in 
the  cerebellum.  Mistakes,  however,  can  seldom  arise  if  it  be 
remembered  that  M«ni6re*s  symptoms  include  not  only  attacks 
of  giddiness,  but  unmistakable  disorders  of  hearing,  which  latter 
but  rarely  occur  in  cases  of  cerebellar  disease.  A  mistake  would 
be  likely  in  a  case  similar  to  that  described  by  Wolf,t  in  which, 
during  two  years,  M6ni6re's  symptoms  had  been  present,  in  the 
form  of  attacks  of  giddiness,  subjective  auditory  sensations,  im- 
pairment of  hearing,  and  deafness  for  certain  notes  on  the  left  side. 
After  these  had  continued  for  two  and  a  half  years,  symptoms 
of  cerebral  disorder  were  superadded,  in  the  form  of  dilatation 
of  the  pupil,  ptosis,  facial  paralysis,  and  mental  disturbance. 
The  case  was  one  of  gummatous  growth  of  the  cerebellum,  in- 
volving the  amygdala  on  one  side. 

Cerebellar  diseases  are  characterised  by  disorders  of  co-crdina- 

♦  Deuttche  Med,  Woch.,  Nov.  21,  1889  ;  Brit,  Med.  Jovrn.,  A^rll  oA^^^* 
•f  Zeitichriftf,  Ohrenhcilkunde^  Bd.  viii.  S.  3S0. 
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tion,  and  especially  by  staggering  when  attempting  to  walk,  and 
marked  giddiness.  The  other  symptoms — e,g.y  the  disorders  of 
vision,  the  pain  in  the  occiput,  and  disordered  action  of  various 
motor  nerves — are  due  to  accessory  complications,  and,  more  or 
less  directly,  to  pressure. 

Diagnosis. — This  is  made  by  a  careful  obsei-vation  of  the 
symptoms,  viz.,  the  sudden  attack  of  deafness  or  impairment 
of  hearing,  and  the  subjective  sensations,  and  by  noticing  the 
absence  of  signs  of  paralysis  of  any  other  cerebral  or  spinal 
nerves.  According  to  Meniere,  the  fact  that  the  symptoms  are 
confined  to  the  organ  of  hearing  excludes  the  possibility  of  a 
cerebral  aflfection,  for  if  there  were  any  central  lesion  of  the 
auditory  nerve,  other  symptoms  would  make  their  appearance, 
inasmuch  as  other  nerve-centres  are  very  close  to  the  origin  of 
the  nerve  in  question.  But  Politzer  points  out  that  in  cases  in 
which  the  attacks  are  preceded  by  tinnitus,  sensations  of  pres- 
sure and  fulness  in  the  ears,  giddiness  and  impairment  of  hear- 
ing, the  diagnosis  of  Meniere's  disease  must  not  be  made  as  a 
matter  of  course.  Such  symptoms  are  certainly  suggestive,  but 
they  occur  also  in  cerebral  congestion,  at  the  commencement  of 
several  diseases  of  the  brain,  and  particularly  in  connection  with 
cerebral  tumours.  It  may  be  mentioned  that  disturbances  of 
hearing  are  only  exceptionally  present  in  lesions  of  the  cere- 
bellum; they  are  due  to  accidental  pressure  upon  some  of  the 
adjacent  fibres  of  the  auditory  nerve. 

If,  on  the  other  hand,  the  attacks,  as  already  described,  occur 
without  prodromal  symptoms  and  in  a  marked  form — that  is  to 
say,  if,  in  a  person  previously  possessing  normal  hearing,  noises 
in   the   ears   and    more    or    less    deafness    suddenly   supervene, 
accompanied   by  giddiness  and   staggering,  but   no  other  signs 
of  paralysis,  and  if  the  external  parts  of  the  ear,  the  membrane 
and  Eustachian  tube  are  found  to  be  normal — the  existence  of 
an    affection   of  the   labyrinth    may  fairly    be   assumed.      After 
some  time  the  diagnosis  may  become  very  difficult ;  the  loss  of 
hearing   may    be   due    to   rigidity    of  the   ossicles,  supervening 
after  all   symptoms   of  a  severe   tympanic   affection  have   com- 
pletely disappeared.      Giddiness  is  a  symptom  of  acute  inflam- 
mation of  the  labyrinth;   but  it  is  then  continuous,  and  fever 
is  likewise  more  or  less  marked. 

Prognosis. — This  is  decidedly  unfavourable  in  cases  in  which 
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months  or  years  have  elapsed  since  the  hearing  was  lost.  On 
the  other  hand,  in  recent  cases,  wnth  only  partial  impairment, 
some  improvement  may  be  anticipated  from  treatment.  Re- 
storation of  hearing-power,  with  freedom  from  farther  liability 
to  attack,  is,  however,  quite  exceptional. 

Treatment. — An  attempt  should  be  made  to  ascertain  the  con- 
dition of  the  ears,  and  the  patient  should  be  carefully  examined 
in  other  respects.  If  there  be  indications  of  cerebral  hypersemia, 
leeches  should  be  applied  to  the  mastoid  region,  and  an  ice-bag 
to  the  head  and  mustard  plasters  to  the  calves  of  the  legs ; 
laxatives  are  generally  indicated.  The  patient  must,  of  course, 
be  kept  as  quiet  as  possible ;  his  symptoms,  especially  the  giddi- 
ness, will  cause  him  to  adopt  the  recumbent  posture,  with  the 
head  raised.  The  diet  should  be  restricted  to  light  and  non- 
stimulating  articles. 

Various  remedies  have  been  recommended  for  the  relief  of 
the  symptoms,  and  good  results  are  sometimes  obtained  from 
quinine  and  iodide  of  potassium.  The  former  is  given  in  daily 
doses  of  from  five  to  fifteen  grains  ;  but  its  use  requires  care. 
Sometimes  the  giddiness  is  decidedly  diminished  after  a  few 
doses ;  but  in  other  cases  the  symptoms  are  increased.  If  no 
good  result  be  obtained  after  three  or  four  days'  treatment  with 
quinine,  the  medicine  should  be  discontinued.  Gruber  mentions 
a  case  which  demonstrates  the  necessity  of  great  care  in  the  use 
of  quinine  in  this  affection.  A  woman,  otherwise  in  good  health, 
had  suffered  from  chronic  middle-ear  suppuration  for  some  yeai"s. 
M^nidre's  symptoms  appeared  in  an  acute  form,  and  quinine  was 
given  in  daily  doses  of  fifteen  grains.  No  improvement  resulted ; 
but  on  the  third  day  symptoms  of  acute  glaucoma  supervened, 
for  which  iridectomy  was  performed.  Reports  differ  as  to  the 
effect  of  quinine  upon  the  blood-vessels.*  As  already  stated, 
according  to  some  authorities,  the  drug  causes  anaemia  of  the 
retinal  vessels;  while  others  assert  that  they  have  seen  hyper- 
aemia  and  extravasation  follow  its  administration.  Other  ex- 
periments showed  a  reduction  of  the  temperature  in  the  external 
meatus,  and  no  hypersemia  of  the  membrane,  after  the  use  of 
quinine.  Its  good  effects  upon  M6ni6re's  symptoms  have  been 
ascribed  to  its  power  of  lowering  the  blood-pressure,  and  of 
producing  anaemia  of  the  labyrinth. 

*  See  Dr.  Brunner's  paper  in  Archives  of  Otology,  vol.  xvii.  p.  206. 
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The  iodide  of  potassium  should  be  given  in  daily  quantities 
of  from  eiglit  to  fifteen  grains,  and  continued  for  at  least  a 
month.  It  is,  of  course,  especially  indicated  whenever  there  is 
a  history  of  syphilis.  If,  in  such  a  case,  the  s^nnptoms  con- 
tinue unchecked,  the  dose  should  be  gradually  increased;  and 
if  no  result  be  obtained,  mercury  should  be  cautiously  adminis- 
tered. In  non-syi)hilitic  subjects,  the  bromide  of  potassium, 
combined  with  tincture  of  aconite,  has  been  found  beneficial. 

In  recent  cases  exhibiting  M^^ni^re's  symptoms,  good  re- 
sults may  sometimes  be  obtained  from  the  daily  subcutaneous 
injection  of  pilocarpine,  four  to  ten  drops  of  a  2  per  cent, 
solution,  or  the  same  quantity  internally.  Gruber  recommends 
tincture  of  arnica  internally,  five  drops  with  a  little  tincture 
of  nux  vomica,  twice  daily ;  the  dose  to  be  gradually  increased 
until  ten  drops  are  taken,  and  the  medicine  is  to  be  continued 
for  several  weeks.  When  the  symptoms  occur  in  women  shortly 
after  the  menopause,  leeches  should  be  applied  to  the  mastoid 
process,  and  laxatives  should  be  given  somewhat  freely.  In 
gouty  subjects,  colchicum  and  potash  are  indicated ;  and  if 
there  be  much  nervous  excitement,  the  bromides  may  be  tried 
in  combination  with  belladonna. 

Not  much  can  be  expected  from  local  treatment,  but  Politzer 
recommends  that,  after  the  acute  symptoms  have  subsided,  either 
the  pilocarpine  solution,  or  eight  to  ten  drops  of  a  warm  solution 
of  iodide  of  potassium,  should  be  injected  into  the  tjTnpanum  with 
tlie  catheter  eveiy  other  day  for  three  or  four  weeks.  In  chronic 
cases,  change  of  air  and  warm  or  tepid  baths  are  likely  to  prove 
useful. 
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NEUROSES  OF  THE  AUDITORY  NERVE. 

Acoustic  Hyperaesthesia — Various  Forms — After-Sensations — Neuralgia 
of  the  Ear— Hyperacusis  of  Willis — Acoustic  Anaesthesia — Deafness 
Caused  by  Occupations — Symptoms  of  Nervous  Deafness — Paracusis 
Loci — Subjective  Auditory  Sensations — Peculiarities  and  Causes — 
Changes  in  the  Middle  and  Internal  Ear — Effects  of  Certain  Drugs — 
Reflex  Causes— Question  as  to  State  of  Auditory  Nerve — Variations 
in  Sensations — Entotic  Noises — Effects  of  Subjective  Sensations — 
Noises  produced  in  Throat — Peculiarities  in  Individuals — Prognosis 
— Treatment. 

Various  pervei-sions  of  hearing  are  caused  by  disorders  of  the 
labyrinth  and  auditory  nerve  and  acoustic  centres,  and  the 
faculty  of  hearing  may  be  increased,  diminished,  or  altered  in 
various  ways.  Subjective  sensations,  disordei's  of  equilibrium, 
and  disorders  of  the  stomach  are  other  symptoms  of  functional 
and  organic  disease  of  the  nervous  structures  of  the  ear. 

The  hearing-power  may  be  either  increased  or  diminished ; 
the  degree  of  alteration  varying  considerably  in  diflFerent  cases. 
Increase  of  power  is  exhibited  in  two  forms:  in  one,  there  is 
abnormal  acuteness  of  hearing ;  in  the  other,  unpleasant  or 
painful  sensations  are  caused  by  sounds  or  noises.  Acoustic 
HyperSBSthesia,  or  HyperaCUSia  in  the  strict  sense,  is  a 
condition  which  may  be  manifested  in  several  ways.  (1)  The 
acuteness  is  so  great  that  sounds  used  for  testing  are  heard  at 
abnormally  long  distances ;  (2)  sounds,  previously  inaudible,  are 
clearly  perceived ;  (3)  exceedingly  slight  differences  in  the  pitch 
can  be  readily  distinguished.  This  last  condition  is  often  physio- 
logical ;  it  may  be  observed  in  persons  with  highly  trained  ears, 
such  as  musicians,  some  of  whom,  by  practice,  can  distinguish 
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sounds  differing  no  more  than  in  the  proportion  of  10,000 
10,001  vibrations.      Hyperacusia  of  a  pathological  kind  may  1 
associated   vi^th   increased   power   of   other   special    senses — ej 
sight,  smell,  etc. ;  and  such  instances  are  seen  in  somnambulic 
and   in  persons  in   a  state    of   ecstasy.      The   hearing   may 
abnormally  acute  for  all   tones  and  noises,  or  only  for  certa 
sounds.     In  some  instances,  persons  can  hear  at  great  distanc 
sounds  which  to  others  are  either  indistinct  or  quite  inaudib 
This  condition  is  sometimes  noticed  in  cerebral  congestion,  pi 
duced  by  stimulants,  and  in  excitable  persons,  in  the  absence 
any   other  affection   of  the   ear;    sometimes   it   comes  on  aft 
subsidence  of  catarrh  of  the  tubes  and  tympanum. 

In  acoustic  hyperaesthesia,  more  or  less  painful  sensations  a 
caused  in  the  ear  by  various  tones  or  noises.  Even  in  nonr 
ears,  such  sensations  are  often  caused  by  tones  of  high  pitch  ;  ai 
instances  of  this  kind  are  frequently  seen  in  anssmic,  nervoi 
and  excitable  persons. 

This   auditory  hyperaesthesia  is  sometimes   the   precursor 
deafness  and  of  cerebral  disorder ;  it  has  often  been  observed 
cerebro-spinal  meningitis  and  after  injuries  to  the  head.*     Wh< 
associated  with  sleeplessness  and  irritability,  it  is  an   occasion 
precursor  of  apoplexy.     It  is  sometimes  noticed  in  the  early  staj 
of  fevers,  and  during  excitement  from  any  cause  ;  after  the  effec 
of  chloroform  have   passed   away,    there    is    sometimes    audito: 
hypei-sesthesia  of  a  transient  character.     Sir  T.  Watson  t  recon 
a  case  of  irregular  cholera,  in  which  auditory  hyperaesthesia  wi 
very  prominent  a  few  hours  before  death.     In  certain  phases 
sleep  there  is  increased  sensitiveness  of  the  auditorj'^  nerve ;  Didi 
says  that  this  ners^e  is  the  last  to  go  to  sleep  and  the  first 
awake.     The  same  condition  may  be  caused  by  over-exertion  ai 
by  want  of  sleep ;  it  is  frequently  noticed  in  neurasthenic  coi 
ditions   and   as   a   concomitant   of  migraine.     It  is   often  syn 
ptomatic  of  acute  and  chronic  affections  of  the  sound-conductir 
apparatus  and  of  the  labyrinth,  and  especially  of  the  worst  fonj 
of  adhesive   inflammation,  the   sensitiveness   to   sound  being  i 
inverse  ratio  to  the  amount  of  hearing-power.      Acoustic  hype 
a?sthesia  may,  indeed,  co-exist  with  almost  absolute  deafness,  ar 

*  A  marked  case,  due  to  a  blow  on  the  head  in  a  carriage  accident,  is  i 
corded  by  Dr.  Macnaughton  Jones.  There  was  no  loss  of  hearing-power.  Briti 
Medical  Journal,  1895,  vol.  ii.  p.  1292, 

•f  Lectvru  an  Principles  and  Practice  of  Phytic,  vol  i.  p.  136. 
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may  then  cause  distress,  spasmodic  movements,  confusion  of  ideas, 
and  nervous  excitement.  The  sensitiveness  is  sometimes  remark- 
ably displayed  towards  particular  sounds — e.gr.,  the  human  voice : 
and  when  this  peculiarity  accompanies  severe  deafness,  the  use 
of  a  speaking-tube  becomes  impossible.  Temporary  hypersBsthesia 
has  been  observed  after  the  removal  of  an  obstacle  to  the  con- 
duction of  sound — e.g. J  a  plug  of  wax.  Unpleasant  sensations 
may  likewise  be  caused  by  sounds,  in  the  absence  of  increased 
irritability  of  the  auditory  nerve.  Instances  of  this  kind  are  due 
to  lesions  of  the  sound-conducting  apparatus.  Thus,  peripheral 
paralysis  of  the  facial  nerve  involves  the  stapedius  muscle,  which 
counteracts  the  tensor  tympani,  and  the  result  is  increased  tension 
of  the  membrane  and  loudness  of  sounds. 

In  a  peculiar  form  of  acoustic  hyperaBsthesia  there  is  a  long- 
continued  after-sensation ;  sometimes  this  is  so  closely  connected 
with  the  original  tone  that  both  appear  to  be  continuous.  There 
are  also  some  after-sensations  where  a  pause  intervenes  between 
the  end  of  the  objective  and  the  beginning  of  the  subjective 
tone.  The  latter  may  last  for  a  considerable  time  ;  thus  in  a  case 
of  chronic  middle-ear  catarrh,  recorded  by  Urbantschitsch,  the 
notes  of  a  piano  were  heard  many  hours  after  the  music  had 
stopped.  The  ticking  of  a  watch  is  not  infrequently  heard 
several  seconds  after  the  instrument  has  been  removed,  and  in 
one  case  recorded  by  the  same  author  the  sensation  was  prolonged 
for  several  minutes. 

Neuralgia  of  the  ear,  properly  so-called,  must  be  distinguished 
from  those  conditions  in  which  auditory  sensations  are  accom- 
panied by  discomfort  and  pain  (see  p.  644).  In  nervous  otalgia 
the  pain  comes  on  spontaneously,  and  is  unaccompanied  by  any 
local  changes  in  the  auditory  apparatus.  The  diagnosis  is  made 
chiefly  per  viam  exclusionis.  There  is  no  abnormality  in  the 
function  of  hearing,  and  subjective  sensations  are  absent.  In 
such  cases  it  is  assumed  that  the  neuralgia  is  located  in  certain 
branches  of  the  third  division  of  the  fifth  nerve,  or  in  the 
tympanic  plexus.  It  is  sometimes  cured  by  the  extraction  of 
carious  teeth,  and  by  the  removal  of  neuromata  from  the  neigh- 
bourhood of  the  ear. 

In  one  form  of  auditory  hypei^sthesia,  the  so-called  hyper- 
acusis  of  Willis,  a  definite  sound  is  heard  better  during  a  noise. 
This  condition  was  once  supposed  to  be  merely  imaginary,  or,  at 
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least,  to  be  due  to  the  general  elevation  of  the  voice  which  is 
spontaneously  assumed  during  a  noise ;  but  it  has  a  real  existence. 
Those  who  are  the  subjects  of  this  condition  are  found  to  liear  the 
ticking  of  a  watch  better  when  travelling  in  a  train,  or  when  near 
machinery  in  action.  The  explanation  of  this  phenomenon  is  not 
altogether  clear ;  but,  as  a  matter  of  fact,  the  perceptive  power  of 
the  organ  of  hearing  is  increased  by  every  appropriate  stimulus, 
and  the  ear,  after  a  time,  becomes  able  to  perceive  the  effects  of 
vibrations,  which  alone  would  liave  been  insufficient  to  excite  it. 
According  to  anotlier  theor}',  the  change  is  due  to  increased 
mobility  of  the  ossicles  and  loosening  of  bands  of  connective 
tissue.  The  increase  of  power  is  temporary;  after  removal  of 
the  cause,  the  perceptive  faculty  relapses  to  its  former  state. 
Tlie  phenomenon  occurs  in  persons  with  sound  hearing,  and  in 
those  who  are  more  or  less  deaf.  It  is  noticed  tliat  in  projior- 
tion  to  the  loss  of  power,  the  noise  required  to  excite  the  nerve 
must  be  of  corresponding  intensity. 

Tliis  form  of  hyperacusis  is  apt  to  be  manifested  only  under 
certain  conditions,  and  is  not  observed  when  the  sound  which 
stimulates  the  perceptive  faculty  produces  only  a  weak  effect. 
It  would  seem  that  different  tests  are  required  for  hyperacusis 
in  different  cases,  and  that  a  noise  which  raises  the  perceptive 
faculty  of  one  deaf  person,  or  for  one  ear,  is  too  intense  for 
another,  and  may,  indeed,  have  quite  a  contrary  effect.  Thus 
it  occasionally  happens  that  a  deaf  person  hears  conversation 
during  a  noise  better  than  another  with  full  hearing-power;  in 
the  latter  case,  the  louder  sound  masks  the  voice  altogether. 

Acoustic  Anaesthesia  is  a  condition  in  which  the  func- 
tion of  the  auditory  nerve  is  impaired  or  abolished.  The  cause 
of  the  alteration  may  be  either  in  the  peripheral  parts  of  the 
auditor}'  apparatus,  in  the  trunk  of  the  nerve,  or  in  the 
nervous  centres  ;  the  exact  localisation  of  the  mischief  is 
often  verj'  difficult  and  sometimes  impossible.  There  is,  for 
example,  often  much  doubt  as  to  the  origin  of  unilateral 
or  bilateral  nervous  deafness  (either  partial  or  complete), 
which  is  apt  to  come  on  after  injuries  to  the  skull  (severe  con- 
cussion, fracture  at  the  base  or  posterior  part),  and  when 
associated  with  symptoms  of  organic  cerebral  disorder,  or  with 
meningeal  disease,  especially  cerebro-spinal  meningitis.  The 
same    may  be   said   of  nervous   deafness  after  acute    infections 
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diseases,  though  such  a  sequela  may  generally  be  referred  to 
meningeal  complications.  In  such  cases  the  aural  affection  is 
generally  bilateral,  and  the  prognosis  is  unfavourable.  Little  is 
known  as  to  the  origination  of  deafness  in  cases  of  neurasthenia 
or  of  the  condition  which  underlies  the  impairment  of  hearing 
sometimes  produced  by  lead  and  quinine.  In  the  latter  cases 
the  loss  of  function  is  seldom  very  marked;  subjective  auditoiy 
sensations  are  generally  much  more  prominent  symptoms. 

In  cases  of  neurasthenia,  disorders  of  hearing  may  be 
associated  with  hemianaesthesia  and  other  evidences  of  nervous 
derangement,  or  may  constitute  the  only  symptom  of  perversion 
or  loss  of  sensation.  The  disorder  generally  takes  the  form  of 
an89sthesia,  which  may  be  either  complete  or  incomplete,  and 
may  exist  on  one  or  both  sides;  it  is  often  accompanied  by 
subjective  sensations  of  various  kinds  and  degrees  of  intensity. 
Giddiness  is  seldom  complained  of,  and,  in  cases  of  hemian- 
aesthesia, evidences  of  middle-ear  disease  are  usually  absent ;  but 
the  entrance  of  air  into  the  tympanum  is  not  felt,  and  touching 
the  membrane  causes  no  sensation. 

When  the  acoustic  anaesthesia  occurs  alone  and  affects  only 
one  ear,  there  is  sometimes  hyperaesthesia  on  the  opposite  side. 
This  latter  condition  may  precede  the  impairment  of  hearing,  as 
in  a  case  recorded  by  Dr.  Fulton.*  The  anaesthesia  is  not  in- 
frequently accompanied  by  some  slight  lesion  of  the  middle  ear, 
discoverable  only  on  careful  examination,  and  not  of  itself  suffi- 
cient to  account  for  the  impairment  of  function.  Bone-conduction 
is  usually  more  or  less  interfered  with,  and  sometimes  altogether 
abolished.  The  anaesthesia  is  liable  to  vary  from  day  to  day, 
.and  may  entirely  disappear  during  longer  or  shorter  periods.  It 
may  be  that  on  one  day  loud  shouts  are  almost  inaudible ;  where- 
.as  a  few  days  later  the  tick  of  a  watch  is  distinctly  heard.  Some 
patients  assert  that  they  cannot  hear  whispers,  though  other 
sounds  are  clearly  distinguished. 

In  girls,  auditory  anaesthesia  sometimes  coincides  with  the 
first  appearance  of  menstruation,  and  with  disorders  of  this 
function.  In  a  few  cases  of  undoubted  neurosis,  escape  of  blood 
from  the  auditory  meatus  has  been  declared  to  occur  during  the 
menstrual  periods.  In  connection  with  the  alleged  occurrence  of 
this   phenomenon,   the    following  case   would   seem   to    deserve 

♦  Archives  of  Otology^  vol.  xiv.  p.  111. 
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mention: — In  May,  1893,  a  girl,  aged  twenty,  was  brought  from 
a  Home  for  Fallen  Women  to  the  Aural  Department  of  the 
London  Hospital,  with  the  statement  that  she  was  liable  to 
haemorrhage  from  the  auditory  meatus  on  both  sides.  The 
matron,  who  accompanied  her,  told  the  author  that  the  girl 
stated  that  she  had  been  seduced  and  had  left  her  child  in 
the  country.  On  subsequent  examination,  it  was  found  that 
she  had  a  virgin  os  uteri,  and  presented  no  signs  whatever  of 
having  been  pregnant.  The  membrana  t^-mpani  and  the  deeper 
parts  were  quite  normal,  and  the  haemorrhage  was  represented  by 
dried  blood  in  the  outer  part  of  the  meatus.  As  there  was  no 
visible  cause  for  the  alleged  bleeding  from  the  ears,  the  patient 
was  admitted  into  the  hospital,  and  carefully  watched.  No  bleed- 
ing could  be  detected  while  the  girl  was  thus  under  observation. 
There  was  no  doubt  as  to  the  falsity  of  the  statement  regarding 
the  pregnancy,  and  a  similar  explanation  of  the  aural  haemorrliage 
was  most  probable.  Other  cases  may  doubtless  be  explained  in  a 
like  manner. 

Anaesthesia  of  the  auditory  nerve  is  sometimes  associated 
with  loss  or  perversion  of  other  special  sensations — c.gr,,  of  smell, 
taste,  and  vision,  and  A^dth  attacks  of  vertigo,  headache,  and 
epileptiform  convulsions.  Symptoms  of  this  kind  are  not  con- 
fined to  females;  they  sometimes  occur  among  boys  and  young 
men. 

Under  the  heading  of  **  Hysterical  (so-called)  and  Functional 
Deafness,"*  Sir  W.  Dalby  has  recorded  the  case  of  a  young  lady, 
aged  twenty,  who  suddenly  became  deaf  to  all  sound.  The  tone 
of  her  voice  was  not  afiected,  and  the  external  and  middle  ear 
were  quite  healthy.  On  being  tested  in  several  ways,  she  never 
evinced  the  faintest  perception  or  gave  the  slightest  start.  Six 
months  afterwards,  she  came  down  to  breakfast  with  her  hearing 
(juite  restored. 

The  diagnosis  is  for  the  most  part  easily  made,  inasmuch  as 
other  and  more  common  symptoms  of  neurasthenia  generally 
co-exist.  The  suddenness  with  which  the  deafness  is  apt  to  come 
on  and  pass  off  would  disprove  the  existence  of  organic  lesions. 
Kxcitement  and  fatigue  usually  aggravate  the  deafness,  while  the 

•  liritUh  MrdicalJoumaU  1895,  vol.  i.  p.  574.  Sec  also  a  case  by  Dr.  Rausoni 
in  the  same  volume,  p.  470.  The  patient,  a  lad  aged  nineteen,  became  saddcnly 
(leaf  bad  dumb. 
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opposite  effect  is  produced  by  rest  and  tonic  treatment  of  various 
kinds. 

General  and  severe  debility,  due  to  a  great  variety  of  causes, 
is  sometimes  attended  by  loss  or  impairment  of  hearing-power. 
Thus  patients  convalescing  from  pneumonia  and  intermittent 
fevers  are  sometimes  more  or  less  deaf  until  their  strength  has 
become  established.  Sexual  excesses  and  the  immoderate  use  of 
alcohol  and  tobacco  are  other  causes  of  nervous  deafness ;  and 
this  symptom  has  been  known  to  come  on  suddenly  during  great 
mental  excitement  and  after  severe  haemorrhage.  Fatigue  of  the 
auditory  nerves,  as  a  consequence  of  long-continued  exposure 
to  monotonous  sounds,  is  a  not  infrequent  cause  of  impairment 
of  hearing :  instances  of  this  character  are  sometimes  seen  in 
engine-drivers,  smiths,  coopers,  and  boiler-makers.  In  the  case 
of  engine-drivers,  good  hearing-power  is  almost  as  important  as 
perfect  vision.  It  is  a  mistake  to  suppose  that  so  long  as  such 
men  can  hear  a  conversation  in  ordinary  voice  there  can  be  no 
dangerous  impairment  of  hearing.  Other  sounds  besides  those 
of  a  whistle  and  a  fog-signal  often  give  important  warning  to 
a  driver.  An  unusual  sound  may  be  the  first  intimation  that 
some  portion  of  the  machinery  has  broken  down  or  is  out  of 
order,  and  this  might  pass  unnoticed  by  a  man  with  a  slight 
defect  of  hearing.  So,  too,  the  signal  by  which  the  guard  can 
communicate  with  the  driver  might  remain  unheeded.  Dr.  Hart- 
mann  alludes  to  the  fact  that  an  engine-driver,  who  already 
hears  badly,  is  liable  to  hear  much  worse  after  having  made  a 
long  journey,  and  recovers  the  loss  only  after  rest. 

In  these  cases  of  defective  hearing  due  to  occupations,  both 
ears  are  usually  affected ;  and  in  some  a  disorder  of  the  middle 
ear  is  superadded  to  that  of  the  labyrinth.  As  a  general  rule, 
however,  the  symptoms  are  due  to  changes  in  the  internal  ear. 
They  consist  in  impairment  of  hearing,  subjective  sensations 
and  sometimes  in  disorder  of  equilibrium. 

Habermann*  examined  thirty-one  chain-workers,  and  found 
that  all  were  more  or  less  deaf.  In  a  few  cases  there  was  some 
affection  of  the  middle  ear;  and  in  these  persons,  the  hearing- 
power  was  proportionately  greater;  the  obstacle  to  conduction 
appeared  to  protect  the  labyrinth  from  the  effects  of  loud  sounds. 
Dr.  Barr  examined  100  chain-workers  who  had  been  thus  occu- 

*  Arch.  /.  Ohrenkellkunde,  voL  xxx.  p.  1. 
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pied  on  an  average  for  seventeen  and  a-half  years.  He  four 
that  fifty-nine  could  not  hear  whispers  ;  thirty-three  could  he; 
them  with  both  ears,  and  eight  with  one  ear.  Loud  talking  wj 
inaudible  to  thirteen  ;  ten  could  hear  it  only  on  one  side,  ac 
seventeen  on  both  sides  at  about  a  yard  off.  In  these  and  siniiL 
cases,  the  impairment  increases  as  time  goes  on ;  and  in  son 
patients  the  complaint  is  observed  to  grow  worse  even  after  the 
have  given  up  work.  In  several  classes  of  sufferers  various  oth< 
circumstances  assist  in  producing  and  aggravating  the  complain 
Among  these  the  most  important  are:  atmospheric  change 
exposure  to  cold  and  damp,  dust,  and  particles  of  various  kinc 
which  irritate  the  naso-pharynx.  Engine-drivers  and  stokers  ai 
obviously  exposed  to  the  action  of  all  these  causes.  *  Few  escap 
after  from  five  to  ten  years  of  service. 

In  all  cases  of  nenous  deafness,  loss  of  bone-conduction  wl 
be  superadded  to  the  impairment  of  hearing  ordinary"  sonorou 
vibrations.  The  anaesthesia  is  sometimes  partial,  in  so  far  as  i 
relates  to  certain  sounds  or  notes;  thus  a  tune  may  be  hean 
perfectly,  while  the  patient  is  decidedly  deaf  to  conversation  anc 
common  noises.  Sometimes  an  opposite  condition  is  discoverable 
and  very  curious  differences  of  this  kind  are  occasionally  noticec 
in  different  patients  and  in  the  same  patient  at  different  times 
Thus  some  hear  speech  far  better  than  any  other  sound ;  while 
others  who  can  detect  some  peculiar  sound,  such  as  the  ticking 
of  a  watch,  are  comparatively  deaf  to  all  others.  In  connection 
with  these  cases,  Urbantschitsch  suggests  that  each  root  of  thti 
auditory  nerve  may  possess  a  different  functional  importance, 
Tliis  hypothesis  would  serve  to  explain  the  fact  that  under 
certain  pathological  conditions,  the  hearing-power  for  articulate' 
speech  remains  intact,  whereas  rhythmical  sounds  are  imper- 
fectly heard.  Many  persons  decidedly  deaf  find  that  there  is 
a  marked  improvement  when  the  sound  comes  from  a  certain 
direction ;  some  instances  are  described  in  which  the  patientiii 
heard  fairly  well  only  when  words  were  uttered  immediately 
behind  them. 

In  one  form  of  nervous  deafness  certain  notes,  or  perhaps  an 
entire  octave,  are  lost ;  or  it  may  ha])pen  that  the  want  of  per- 
ception extends  to  high  and  low  notes  at  the  ends  of  the  scale. 

•  See  a  Paper  on  "  Railroad  Accidents  in  connection  with  Bad  Hearing  of 
Engine-DriverB,"  by  Dr.  Moos,  of  Ilciviclberg.— ^rcAitw  of  Otology,  vol.  xi.  p.  91. 
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In  elderly  persons  high  notes  are  often  lost,  and  the  same  sym- 
ptom is  not  infrequent  in  connection  with  various  labyrinthine 
disorders.  Dr.  Wollaston  recorded  a  case  in  wliich  the  deafness 
involved  four  octaves ;  he  also  alludes  to  the  frequency  of  deaf- 
ness for  high  notes,  such  as  the  chirping  of  a  cricket,  and  states 
tliat  the  loss  of  perceptive  power  is  sometimes  very  sharply 
defined.  These  cases  of  deafness  for  certain  sounds  are  explained 
by  the  hypothesis  that  separate  portions  of  the  membrana  basi- 
laris  are  adapted  for  the  perception  of  certain  notes;  though 
the  possibility  of  central  lesions  must  be  borne  in  mind.  Similar 
effects  may  be  produced  by  obstacles  to  sound-conduction;  for 
these  do  not  invariably  affect  all  notes,  but  sometimes  different 
notes  in  different  degrees. 

Closely  allied  to  nervous  deafness  is  the  condition  termed 
''  paracusis  loci,"  in  which  the  faculty  of  distinguishing  the 
direction  whence  sounds  come  is  impaired  or  abolished.  The 
anomaly  is  associated  with  deafness  on  one  or  both  sides,  and 
is  due  to  the  fact  that  sounds  are  referred  to  the  side  on  which 
they  are  best  heard.  When  the  deafness  is  bilateral  it  is 
necessary  that  the  loss  should  be  more  marked  on  one  side  than 
on  the  other.  • 

Snbjectiye  Auditory  Sensations  are  those  which  occur  in  the 
absence  of  any  demonstrable  objective  cause.  They  are  due 
either  to  the  existence  of  some  pathological  process  in  the 
sound-conducting  apparatus,  or  to  some  affection  of  the  auditory 
nerve  or  nerve-centres.  Deafness  is  not  an  invariable  accom- 
jjaniment,  but  is  present  in  many  cases. 

Subjective  auditor}-  sensations  differ  greatly  in  character ;  and 
a  large  number  of  terms  are  used  by  patients  in  attempting  to 
describe  them.  Thus  they  are  spoken  of  as  ringing,  whistling, 
singing,  whizzing,  buzzing,  roaring,  bubbling,  crackling,  etc. 
Patients  are  apt  to  compare  the  sounds  with  those  that  are  most 
familiar  to  them.  Sometimes  several  sounds  are  heard,  either 
together  or  consecutively,  in  the  same  ear.  Their  quality  is  no 
guide  as  to  their  source ;  the  weaker  they  are  the  lower  is  the 
pitch,  and  the  more  they  resemble  a  diffused  dull  noise.  On 
the  other  hand,  with  increased  loudness  the  higher  is  the  pitch, 
and  the  sound  more  and  more  resembles  a  musical  note.  The 
sensations  vary  much  in  strength :  sometimes  they  are  very  slight, 
and   not   noticed   when   the   patient's   attention   is   in   any  way 
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difitracted ;  in  other  caaea  they  are  so  pronounced  as  to  mak 
the  patient  utterly  miserable  and  unfit  for  the  duties  of  lift 
and  even  to  cause  melancholia  and  suicide.  A  vast  number  o 
degrees  exist  between  these  extremes ;  many  sufferers  get  accoa 
tomed  to  tlie  sounds,  and  are  but  httle  incommoded  by  them. 

The  character  and  intensity  of  the  sounds  are  apt  to  var 
from  time  to  time,  sometimes  without  apparent  cause,  sometime 
as  a  result  of  clianges  in  the  condition  of  the  ear,  or  in  extenu 
circumstances.  Tims  the  noises  are  generally  more  tronblesom 
when  any  existing  catarrh  of  the  t.jTnpanum  or  throat  become 
exaggerated,  in  damp  weather,  after  exposure  to  cold,  after 
sleepless  night,  and  as  a  resolt  of  indigestion.  In  some  pstieat 
they  are  worse  in  the  moraing ;  in  others,  after  the  fatigues  ( 
the  day. 

There  is  a  remarkable  peculiarity  connected  with  siibjectit 
auditory  sensations,  vist.,  that  sometimes  they  appear  to  originsf 
external  to  the  ear  and  at  various  distances  from  it ;  in  othe 
cases,  their  soui-ce  appears  to  be  situated  witliin  the  cramnn 
In  the  latt«r  case  the  sound  may  appear  to  proceed  from  ever 
part  of  the  head,  or  only  from  certaiji  spots ;  in  another  class  < 
sufferers  there  is  a  continuous  noise  within  the  cranium,  wi( 
the  occasional  or  frequent  addition  of  louder  sounds,  resembliQ 
explosions.  It  must  be  remembered  that  when  the  auditor 
ner\'e  is  physiologically  excited,  the  resulting  sensation  of  aoon 
is  referred  to  some  external  object.  The  same  idea  is  foniw 
when  the  excitement  is  due  to  some  pathological  cause;  bnt  th 
patient  after  a  time  discovers  the  mistake,  and  becomes  coiisciOD 
that  the  somid  really  originates  in  the  ear  or  in  some  other  pu 
of  the  head.  Even  when  this  stage  lias  been  reached,  the  pAtien 
may  from  time  to  time  refer  the  sound  to  some  external  cause. 

The  sound  may  be  heard  by  one  or  both  ears;  in  the  lattc 
case  the  source  of  the  sensation  appears  to  be  in  the  head,  eitbe 
in  the  middle,  fore,  or  back  part  of  it,  provided  that  both  eu 
are  equally  affected.  If  the  sensation  be  more  acute  on  one  aA 
than  on  the  other,  the  sound  will  seem  to  originate  neareet  t 
the  ear  which  is  most  affected.  When,  as  sometimes  happeu 
tJie  intensity  of  the  sound  varies  from  time  to  time,  the  idea  a 
lo  its  source  of  origin  will  likew-ise  change.  Very  feeble  aooad 
usually  seem  to  originate  within  the  ear. 

Caowt. — for  the  production  of  subjectiw  auditory  seusi 
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some  pathological  condition  of  the  sound-conducting  or  sound- 
perceiving  apparatus  must  necessarily  exist.  With  regard  to  the 
former,  subjective  sensations  are  one  of  the  most  prominent  sym- 
ptoms of  adhesive  inflammation  of  the  middle  ear,  the  drawing 
inwards  of  the  base  of  the  stapes  being  the  immediate  cause. 
The  same  result  ensues  when  the  membrana  tympani  and  the 
chain  of  ossicles  are  forced  inwards,  when  the  air  in  the  middle 
ear  is  rarefied,  and  when  there  is  increased  action  of  the  tensor 
tympani  muscle,  or  retraction  of  the  tendon  of  the  stapedius. 

Politzer*  states  that  constant  and  vehement  tinnitus  is  a 
marked  characteristic  of  primary  disease  of  the  bony  labyrinthine 
capsule,  the  result  of  such  disease  being  neoplastic  osseous  tissue, 
which  gradually  pushes  aside  the  normal  bone,  and,  when  attack- 
ing the  fenestra  ovalis  and  stapes,  closes  the  former  in  toto,  and 
produces  anchylosis  of  the  latter.  Most  of  such  patients  are 
totally  deaf.  On  post-mortem  examination,  the  niche  of  the 
fenestra  ovalis  is  beset  %\'ith  more  or  less  sharp  bony  protuber- 
ances, marked  off  from  the  neighbouring  district  by  a  curiously 
reddish  tint.  The  stapes  is  almost  always  immovable;  its  base 
is  thickened  and  its  crura  roughened;  sometimes  the  entire 
ossicle  is  transformed  into  a  solid  mass. 

Other  pathological  changes  in  the  cochlea  and  in  the  auditory 
nerve-centres  are  capable  of  giving  rise  to  subjective  sensations  of 
hearing.  Thus  the  latter  often  occur  in  cases  of  anaemia  and 
chlorosis,  after  severe  losses  of  blood,  and  in  the  opposite  con- 
<litions  of  hyperaemia  and  cerebral  congestion.  Inflammation  of 
the  brain  and  cerebral  tumours  are  often  accompanied  by  marked 
subjective  auditory  sensations.  Not  infrequently  they  constitute 
the  warning  symptoms  of  epileptic  attacks ;  in  these  cases,  the 
auditory  centres  in  the  cortex  of  the  brain  must  be  regarded  as 
their  source.  Full  doses  of  certain  drugs — e.g.,  quinine  and 
salicine — are  apt  to  affect  the  hearing  and  to  excite  subjective 
noises,  as  of  bells  ringing  in  the  ears.  The  sense  of  hearing 
is  sometimes  decidedly  impaired  for  several  hours  or  days ;  but 
the  effects  usually  pass  off  soon  after  the  medicine  has  been 
discontinued.  Galvanism  applied  so  as  to  excite  the  auditory 
nerve  always  causes  a  sensation  of  sound.  In  some  cases  the 
noises  are  heai'd  only  in  certain  positions  of  the  head :  they  are 
often  more  distinct  when  the  patient  is  lying  down. 

♦  Archives  »f  Otology,  1894,  p.  255. 
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the  sensations;  but  other  influences  may  co-operate  in  the  pro- 
duction of  the  result.  It  is  a  well-ascertained  fact  that  in  some 
cases  the  noises  may  be  made  to  cease  by  listening  to  external 
sounds  ;  but  this  experience  is  not  universal.  On  the  other  hand, 
in  some  instances  the  subjective  sounds  are  intensified  in  the 
presence  of  other  noises,  and  this  result  may  be  explained  by 
supposing  that  fatigue  of  the  nerve-centres  has  resulted  from 
their  excitement.  Another  variation  is  occasionally  noticed,  viz., 
the  production  of  a  subjective  auditory  sensation  by  an  external 
sound.  Some  patients  are  free  from  any  trouble  of  the  kind  so 
long  as  silence  reigns  around  them  ;  but  the  least  noise  provokes 
the  peculiar  sensations,  which  then  continue  indefinitely.  The 
echo-like  additions  to  certain  sounds  constitute  kindred  pheno- 
mena. In  some  cases  every  syllable  seems  to  be  repeated  in  a 
lower  note,  although  of  the  same  duration.  In  others,  a  peculiar 
clanging  character  is  added  to  all  sounds. 

In  some  patients  the  sounds  are  only  occasionally  noticed ;  in 
others  they  are  always  present,  though  liable  to  variations  in 
intensity.  In  the  former  class  the  sounds  may  trouble  the  patient 
either  at  definite  or  indefinite  intervals,  and  sometimes  the  period- 
icity is  maintained  during  months  or  years.  The  noises  are 
sometimes  associated  with  discharges  from  the  ear  and  other 
symptoms  of  otitis,  which  likewise  assumes  an  intermittent  cha- 
racter. In  another  class  of  cases  the  auditory  sensations  are 
associated  ^^'ith  severe  cor^'za,  of  an  intermittent  character,  and 
for  which  the  inhalation  of  two  or  three  drops  of  amyl  nitrite 
proves  a  verj'  eflScient  remedy. 

The  continuous  subjective  auditory  sensations  may  be  deve- 
loped either  gradually  or  suddenly;  in  some  patients  the  noises 
are  at  first  irregularly  intermittent,  and  afterwards  become  con- 
tinuous. Even  when  this  latter  stage  has  been  reached,  exacer- 
bations are  wont  to  occur,  and  the  intensity  of  the  sounds  is 
generally  influenced  by  such  conditions  as  the  general  health  of 
the  patient,  the  state  of  the  weather,  etc.  The  noises  are  always 
more  troublesome  if  the  patient  becomes  weak  and  depressed 
from  any  cause ;  in  some  })atients  the  noises  are  made  worse  by 
a  little  alcohol ;  in  ethers  an  opposite  result  is  experienced. 
External  noises  are  sometimes  suflicieiit  to  mask  the  subjective 
sensations,  which  then  become  noticeable  only  at  night. 

Aural    tinnitus    is   often   accompanied   by   vertigo  \  \y^  'O^sfc 


748  NEUROSES  OF  THE  AUDITORY  NERVE. 

relation  between  the  two  phenomena  varies  greatly.  Sometimes 
a  gradual  increase  of  the  subjective  sensations  precedes  the 
vertigo;  in  other  cases  the  former  are  experienced,  but  only  in 
a  moderate  degree,  before  the  giddiness  is  noticed,  and  the  two 
sensations  pass  off  at  about  the  same  time.  Nausea  and  vomiting 
are  sometimes  superadded ;  and,  if  there  be  any  degree  of  deaf- 
ness, the  symptoms  closely  resemble  those  of  Meniere's  disease. 

It  is  necessary  to  distinguish  between  subjective  sensations 
proper  and  the  so-called  "  entotic  "  noises,  which  originate  in  the 
middle  ear  or  adjacent  parts,  and  are  transmitted  to  the  labyrinth. 
These  noises  are  often  caused  by  the  condition  of  the  blood- 
vessels, and  anomalies  in  the  circulation  in  the  small  arteries 
supplying  the  ear.  In  some  cases  murmurs  originating  in  the 
internal  jugular  vein  are  transmitted  in  an  upward  direction,  and 
become  clearly  audible  :  the  sound  ceases,  however,  when  pressure 
is  made  upon  the  vein  in  the  upper  part  of  the  neck.  It  has  been 
suggested  that  an  enlarged  jugular  fossa  may  be  the  source  of 
origin  of  an  entotic  murmur ;  the  opening  of  the  sigmoid  sinus 
into  the  fossa  is  often  very  narrow,  and  increased  rapidity  of  the 
blood-current  may  cause  a  bellows-sound.  HjrpersBmia  of  the 
tympanic  vessels,  and  especially  of  those  of  the  malleus,  may 
cause  vibration  of  the  ossicles,  and  consequent  sensations  of 
sound ;  noises  due  to  this  cause  ought,  however,  to  cease  when 
the  jaws  are  firmly  closed,  inasmuch  as  the  tympanic  artery  is 
thereby  compressed  as  it  enters  the  Glaserian  fissure.  Valvular 
diseases  of  the  heart  not  infrequently  give  rise  to  entotic  sounds. 
The  latter  sometimes  originate  in  close  proximity  to  the  laby- 
rinth; thus  they  may  arise  from  contraction  of  the  muscles, 
either  the  tensor  tympani  or  stapedius,  from  collections  of  secre- 
tion in  the  tympanum,  and  from  movements  of  the  membrane 
or  of  the  walls  of  the  Eustachian  tubes.  The  perception  of  these 
noises  is  favoured  by  increased  sensitiveness  of  the  auditory 
nei've,  and  by  anything  which  increases  the  resonance  within  the 
ear,  such  as  closure  of  the  meatus.  Sometimes  these  entotic 
noises  are  so  loud  that  they  can  be  distinctly  heard  by  others, 
and  they  are  then  termed  *'  objectively  perceivable."  Among 
such  sounds  may  be  mentioned  a  cracking  noise  in  the  maxillary 
articulation,  produced  by  traction  of  the  muscles  on  the  Eusta- 
chian tube. 

Subjective  auditory  sensations  are  often  very  important  sym- 
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ptoms;  they  are  liable  to  exercise  a  marked  influence  on  the 
health  and  spirits  of  the  patient,  and  are  often  associated  with 
other  symptoms  of  aural  disease.  More  or  less  deafness  is  the 
usual  accompaniment,  and  its  development  sometimes  precedes 
and  sometimes  follows  that  of  the  tinnitus.  There  is,  however, 
no  necessary  correspondence  between  the  intensities  of  the  two 
symptoms ;  severe  deafness  may  be  associated  with  slight  tinnitus, 
and  indeed  may  exist  without  any  trace  of  the  latter.  Moreover, 
in  some  cases  in  which  the  two  are  associated,  the  deafness 
eventually  becomes  complete,  while  the  tinnitus  altogether  ceases, 
and  this  result  may  be  attributed  to  decided  anaesthesia  of  the 
auditory  nerve.  If,  in  such  a  case,  the  hearing  be  improved  by 
treatment,  the  tinnitus  may  return,  and  the  trouble  it  causes  may 
outweigh  the  relief  in  the  other  direction. 

It  is  not  always  possible  to  decide  whether  the  sounds  are 
subjective  or  entotic.  If  they  are  audible  to  a  bystander  there 
is,  of  course,  no  doubt  as  to  their  origin.  In  like  manner,  if  the 
sounds  can  be  made  to  cease  by  compressing  the  carotid  artery 
or  jugular  vein,  they  belong  to  the  category  of  entotic  noises. 
Sounds  which  are  due  to  disorders  of  the  tympanum  are  apt  to 
vary  in  intensity  and  quality  from  time  to  time,  the  changes 
depending  upon  improvements  or  exacerbations  of  the  aural 
disease.  Sounds  depending  on  the  presence  of  foreign  bodies — 
e.g.f  plugs  of  cerumen — generally  subside  after  removal  of  the 
latter,  unless  various  changes  have  been  set  up,  which  require 
some  time  for  their  disappearance.  Subjective  sensations,  coming 
on  suddenly,  and  of  a  decided  character,  depend  for  the  most  part 
upon  some  affection  of  the  labyrinth,  and  especially  of  the  cochlea, 
or  upon  some  central  lesion ;  they  may,  however,  be  due  to  sudden 
effusion  into  the  tympanum.  When  the  subjective  sensations 
occur  in  persons  presenting  signs  of  nervous  or  mental  disorder, 
they  are  presumably  referable  to  some  central  affection  of  the 
auditory  nerve. 

It  must  be  remembered  that  in  some  cases  the  noises  are  due 
to  movements  which  the  persons  have  acquired  the  habit  of 
making,  and  which  in  the  course  of  time  occur  almost  involun- 
tarily. Thus  some  children  amuse  themselves  by  producing 
noises  in  the  throat  by  rapidly  contracting  the  muscles  of  the  soft 
palate.  Adults  have  been  known  to  fall  into  the  same  habit  from 
practising  movements  for  the  relief  of  disagreeable  sensations  in 
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the  upper  part  of  the  pharynx ;  and  when  this  habit  has  \h 
acquired,  the  muscles  are  apt  to  contract  spontaneously.  The  c 
gnosis  is  not  difficult,  inasmuch  as  the  contractions  and  accompai 
ing  noises  cease  when  the  patient  makes  an  effort  for  tliat  purpc 

In  some  cases  the  patients  state  that  the  sounds  they  hear 
those  of  human  voices  or  of  the  cries  of  animals,  and  sometir 
words  or  sentences  are  declared  to  be  distinctly  perceived.  Si 
a  symptom  is  not  uncommon  in  insane  patients,  but  it  also  occ 
in  persons  in  good  mental  condition.  Prof.  Huxley  relates  t 
**  in  reading  books  written  by  persons  with  whom  I  am  acquaint 
I  am  sometimes  tormented  by  hearing  words  pronounced  in 
exact  way  in  which  these  persons  would  utter  them,  any  trick 
peculiarity  of  voice  or  gesture  being  also  very  accurately  rep 
duced."  He  goes  on  to  say  that  he  supposes  "  that  everT< 
must  have  been  startled,  at  times,  by  the  extreme  distinctn 
with  which  his  thoughts  have  embodied  themselves  in  appar 
voices."  In  some  of  these  and  similar  cases  there  is  a  del  us 
of  the  senses  ;  in  others,  a  delusion  of  the  judgment.  Th 
mist<ikes  are  sometimes  made  by  deaf  persons,  who  are  free  fr 
tinnitus,  but  misinterpret  various  sounds.  Decided  audita 
hallucinations  are  sometimes  associated  with  various  pathologi 
conditions  of  the  auditory  apparatus,  and  subside  when  these 
removed.  Thus  a  plug  of  wax  in  the  ear  may  l)e  the  real  ca^ 
of  subjective  sensations,  in  which  cries  resembling  those  oi 
human  being  are  heard,  and  which  cease  at  once  on  the  remo 
of  the  foreign  body.  That  hallucinations,  however,  may  dep€ 
upon  in'itAtion  of  the  cortical  centres  is  proved  by  the  fact  tl 
they  are  sometimes  present  in  persons  who  are  totally  deaf 
all  ordinary  sounds. 

In  still  rarer  cases  than  those  hitherto  mentioned,  the  si 
jective  sensations  are  those  of  tunes  or  melodies,  and  these  m 
be  classed  among  hallucinations.  Hartmann  mentions  the  c 
of  a  musically  trained  lady,  under  his  care  for  nervous  duln 
of  hearing  in  a  very  advanced  stage,  and  who  heard  for  a  lo 
time  the  most  exquisite  melodies,  mostly  well  known  to  L 
After  a  time  they  were  confused  together,  so  that  utter  disci 
was  created.* 

♦  Many  interesting  details  with  regard  to  aural  tinnitus  may  be  foand 
Dr.  Gowcrs'  Bradshaw  Lecture  on  "Subjective  t^ensations  of  Sound."  Bri 
MidUal  JournaL  1896.  vol.  ii.  p.  1,429. 
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Prognosis. — ^The  prognosis  in  cases  of  subjective  auditory 
sensations  depends  upon  the  cause  and  upon  the  condition  of 
the  patient  and  the  auditory  apparatus.  If  there  be  chronic 
adhesive  catarrh,  in  all  probability  the  sounds  will  not  be  in- 
fluenced by  any  form  of  treatment.  On  the  other  hand,  if  the 
case  be  one  of  anaemia  or  neurasthenia,  much  good  may  often 
be  effected  by  appropriate  measures.  Continuous  noises,  and 
sounds  of  a  definite  character,  are  more  likely  to  be  permanent 
than  intermittent  and  indefinite  sounds.  When,  with  obvious 
disease  of  the  tympanum,  sounds  previously  intermittent  become 
continuous,  there  is  reason  to  believe  that  the  aural  complaint 
has  increased  in  severity.  As  a  general  inile,  the  prognosis  is 
unfavourable  in  proportion  to  the  intensity  of  the  sensations, 
and  the  time  during  which  they  have  continued. 

Treatment. — Our  first  efibrt  should  be  to  discover  and  to 
remove  the  cause;  the  patient  should  be  carefully  examined  in 
order  to  detect  any  existing  affection  of  the  ear,  nose,  or  throat, 
any  disorder  of  the  nervous  system,  or  any  constitutional  disease. 
Inquiries  should  be  made  into  his  habits  of  life,  diet,  use  of 
alcohol  and  tobacco,  quantity  of  sleep,  and  other  circumstances 
calculated  to  affect  the  nervous  system.  After  attending  to  all 
these  subjects,  various  special  means  may  be  tried.  Relief  is 
often  afforded  by  inflating  the  middle  ear  through  the  catheter, 
and  thus  reducing  the  intra-labyrintliine  pressure.  Equally 
good  results  are  sometimes  obtained  by  rarefying  the  air  in  the 
meatus  with  the  aid  of  Siegle's  speculum  or  Delstanche's  rare- 
facteur.  The  effects,  though  often  marked,  usually  subside  more 
or  less  rapidly. 

Some  authorities,  notably  Politzer  and  Gruber,  recommend 
the  introduction  of  the  vapour  of  chloroform  or  of  ether  into  the 
tympanum  through  the  catheter.  Solutions  of  these  drugs  may 
also  be  tried — e,g.,  a  few  drops  of  such  mixtures  as  ether,  two 
to  four  parts ;  glycerine,  eight  to  twelve  parts ;  or  chloroform 
and  glycerine  in  similar  proportions.  The  hydrochlorate  of 
cocaine  is  another  remedy  of  this  character ;  five  to  ten  drops 
of  a  6  per  cent,  solution  may  be  injected  at  intervals  of  three 
or  four  days.  Amyl  nitrite  proves  very  useful  in  some  cases; 
the  patient  should  inhale  the  vapour  of  two  or  three  drops, 
poured  into  a  cone  of  blotting-paper. 

Local  applications  to  the  meatus  and  neighbourhood  of  the 


752  NEUROSES  OF  TILE  AUDITORY  XERVTil. 

ear  are  sometimes  tried,  but  seldom  prove  efficacious.  Morphine, 
iodide  of  potassium,  cocaine,  and  caniplior  are  thus  used,  either 
in  the  form  of  ointment  or  in  solution.  The  local  application 
of  sulphuric  ether  sometimes  does  good;  it  should  be  mixed 
with  olive  oil  (5  to  15 — 25),  and  either  instilled  into  the 
meatus  or  introduced  on  a  pledget  of  cotton-wool.  It  causes 
a  pleasant  sensation  in  the  ear,  and  often  lessens  the  tinnitus. 
If  the  sensations  are  very  troublesome  at  night  and  prevent 
sleep,  the  subcutaneous  injection  of  morphine  is  likely  to  prove 
useful. 

Remedies  administered  internally  often  do  more  good  than 
external  applications  of  any  kind.  The  bromide  of  potassium 
is  one  of  the  best  remedies  for  subjective  auditory  sensations 
occurring  in  nervous,  restless  persons ;  it  should  be  given  in 
full  doses  of  from  fifteen  to  thirty  grains,  and  in  some  cases  a 
combination  of  chloral  with  the  bromide  acts  very  satisfactorilv, 
and  much  better  than  either  drug  alone.  Hydrobromic  acid 
will  relieve  noises  of  a  pulsating  character ;  and  in  a  similar 
class  of  cases,  and  for  nervous  subjects,  camphor  is  often  useful. 
The  tincture  may  be  given  internally  in  ordinary  doses.  For 
pulsating  sounds,  connected  with  or  independent  of  heart  disease, 
Politzer  recommends  the  tinctures  of  digitalis  and  of  strophanthus, 
and  states  that  he  has  often  witnessed  good  results  from  both 
these  remedies. 

Various  tonic  and  antispasmodic  remedies  will,  in  some  cases, 
relieve  or  even  cure  subjective  auditory  sensations.  Strjxhnine 
is  likely  to  be  useful  whenever  there  are  symptoms  of  nervous 
debility;  it  may  be  used  subcutaneously  or  internally.  Iron  is, 
of  coui-se,  indicated  for  weakly  and  anaemic  subjects;  any  of  the 
usual  preparations  may  be  given,  proper  attention  being  at  the 
same  time  paid  to  the  state  of  the  bowels.  Quinine,  if  specially 
indicated  by  any  complication,  must  be  given  with  great  care; 
it  often  aggravates  aural  sensations.  When  used  it  should  be 
combined  with  hydrobromic  acid.  Valerian  is  recommended  by 
some  writers ;  Gruber  has  obtained  very  good  results  from  arnica 
in  nervoiis  cases ;  he  gives  the  tincture,  in  doses  of  from  five  to 
fifteen  drops,  several  times  daily. 

In  tuberculous  and  syphilitic  subjects  various  combinations 
of  iodine  are  likely  to  be  serviceable;  weakly  patients  are  to 
be  treated  by  long  courses  of  the  syrup  of  the  iodide  of  iron, 
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and  when  there  is  any  history  or  suspicion  of  syphilis,  the  iodide 
of  potassium  should  be  given  in  full  doses,  and  continued  for 
several  weeks.  Iodine  ointment  may  at  the  same  time  be 
applied  to  the  mastoid  process,  and  warm  baths  will  aid  the 
other  remedies.  Arsenic  has  been  known  to  relieve  subjective 
auditory  sensations,  and  the  late  Mr.  Hinton  strongly  recom- 
mended the  chloride  of  ammonium,  in  doses  of  twenty  grains, 
three  times  a  day. 

When  there  are  signs  of  cerebral  congestion,  purgatives  are 
indicated,  and  salines  are  most  likely  to  be  useful.  In  the  same 
class  of  cases  it  is  sometimes  advisable  to  apply  leeches  from  time 
to  time  to  the  mastoid  process,  or  to  take  a  few  ounces  of  blood 
by  cupping  at  the  back  of  the  neck.  Blisters  (see  page  349)  are 
likely  to  be  advantageous  when  the  symptoms  are  chronic  and 
of  a  milder  character.  Great  care  should  be  paid  to  the  diet, 
mode  of  living,  etc.  Rest  and  change  of  air  often  do  good, 
and  materially  assist  the  action  of  the  various  remedies  already 
mentioned. 

Electricity  is  sometimes  useful  in  cases  of  tinnitus  aurium; 
the  manner  of  application  will  be  described  in  a  succeeding 
chapter.  Only  very  mild  continuous  currents  should  be  em- 
ployed, and  the  sittings  should  occupy  from  ten  to  twenty 
minutes  on  alternate  days. 


\^ 
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KLECTKKTTY  IX   THE  TKEATMENT 
T]IE  EAR. 


Physiological  Actioo  of  Oatvanism  upon  the 
Produced— Other  Effects,  as  Pain,  Gidd 
periments  —  Duchenne's  Method  —  Beu 
Electricity  in  the  Treatment  of  Aura 
Method— I  DBtmmenta  used  by  Author. 

The  ffal\-anic  current  is  oeeful  in  some  f 
ear ;  tlie  tiaradic  current  is  serviceable  in  ; 
of  cases.  Tlie  physiological  action  of  gal 
tory  nerve  has  been  carefully  studied  by 
our  pivsent  knowledge  of  this  subject  i 
obaen-ers.  The  results  of  their  inveatigati 
summarised : — When  the  negative  pole  is 
and  the  positive  to  a!iy  other  part  of 
opposite  side  of  the  neck  or  the  back  o 
sound  is  heard  when  the  circuit  is  clos' 
some  time,  and  finally  ceases.  When 
whether  by  removing  the  electrode  or  bj 
continuity,  no  sound  is  heard.  When  the 
on  the  tragus,  and  the  negative  on  the 
sound  is  perceived  when  the  circuit  is  cl 
the  same  while  the  electrodes  remain  in  po 
the  circuit  a  faint  sound  is  heard.  Th 
consist  of  humming  or  buz:iing  sounds  i 
slight  force;  but  when  the  latter  is  incre 
heard.  Some  authorities  state  tliat  the 
is  not  influenced  by  the  strength  of  the 
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sound  produced  always  corresponds  with  the  resonance-note  of 
the  sound-conducting  apparatus. 

According  to  Brenner,  the  sound,  whatever  may  be  its  ch.o- 
racter,  is  caused  by  the  galvanic  stimulus  applied  to  the  auditory 
nerve,  and  is  not  due  to  i*eflex  action  through  the  trigeminus. 
In  opposition  to  this  view  is  the  fact  that  when  the  cutaneous 
sensibility  is  diminished,  a  stronger  galvanic  current  is  required 
to  produce  the  auditory  sensations ;  on  the  other  hand,  when 
there  is  cutaneous  hyperaesthesia,  the  auditory  nerve  reacts  more 
powerfully.  It  has  been  supposed  that  the  sensation  might  be 
caused  by  contraction  of  the  internal  muscles  of  the  ear,  but 
Urbantschitsch  found  that  after  tenotomy  of  the  stapedius  muscle, 
the  stapes  being  quite  isolated,  sounds  were  still  j)roduced  when 
galvanism  was  applied. 

In  order  to  test  the  I'ondition  of  the  auditory  nerve,  the 
negative  ix)le  is  j)laced  on  the  tragus,  and  the  positive  on  the 
back  of  the  hand ;  a  weak  current  is  then  used,  say  of  thi-ee 
elements,  and  if  there  be  no  reaction  when  the  circuit  is  closed, 
the  number  is  increased  till  a  sound  is  heard ;  the  number  used 
expresses  the  condition  of  the  nerve.  It  sometimes  happens 
that  a  sound  is  heai'd  in  the  opposite  ear ;  the  latter  is  under 
the  influence  of  the  other  elect ro<le. 

Other  sensations  besides  those  of  sound  are  not  infrequently 
produced  by  galvanism  applied  to  the  ear.  In  some  cases  there 
is  severe  pain,  especially  when  a  pointed  electrode  is  used,  and 
on  this  account  a  somewhat  broad  instrument  should  be  chosen. 
The  i)08itive  j)ole  causes  a  dull,  heavy  pain,  or  feeling  of  weight 
in  the  ear ;  the  negative  gives  rise  to  a  sharp,  pricking  sensation, 
which  assumes  a  burning  character  in  a  short  time.  Another 
effect  is  contraction  of  some  of  the  facial  muscles,  and  especially 
of  the  orbicularis  jmlpebrarum,  zygomatici,  corrugator  su|>ercilii, 
occipitalis,  and  sometimes  of  the  ear-muscles,  and  of  those  of  tlie 
lower  jaw.  These  symptoms  are  most  distinct  when  the  nega- 
tive pole  is  applied  to  the  ear  and  the  circuit  closed.  In  some 
patients,  flashes  of  light  apj>ear  before  the  eyes ;  in  others, 
giddiness  becomes  very  troublesome.  This  latter  symptom  is 
most  marked  when  tlie  electrodes  are  applied  to  the  sides  of  the 
head,  at  points  opposite  to  each  other ;  Init  is  less  sevei-e  wlien 
the  electrodes  art»  so  arranged  tliat  tlie  current  is  i)arallel  to  the 
long  axis  of  the  body.      The  giddiness  id  o^tAJH  ^eevjwixva^vv'^^  \v^ 
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Tomiting  and  nausea,  and  may  last  f 
symptoms  less  frequently  noticed  are- 
when  the  circuit  is  opened  and  closed ;  : 
gustatory  sensations ;  and  tingling  or  H 
the  tongue. 

Brenner's  experiments  on  aural  pa 
condition  of  the  external  and  middle  ear 
galvanic  reaction.  When  the  external  i 
ism  applied  to  the  tragus  produces  littl* 
perforation  of  the  membrane  exists,  tli 
marked.  In  cases  in  which  the  reactii 
produced  with  difficulty,  the  cause  is  oi 
some  obstacle  to  conduction,  and  not  ir 
of  the  auditory  nei-ve  itself:  the  latter 
circumstances  more  often  in  a  state  ( 
Simple  liypeitesthesia  is  erinced  by  thi 
the  sensation  and  the  ease  nith  whi( 
marked  cases  it  is  sufficient  to  apply 
little  distance  from  the  tragus.  Diminii 
is  shown  by  the  rapid  passing  away  of 
as  by  the  difficulty  in  producing  them. 
Tuay  exist  in  association  with  abeolutt 
bone-conducti  on . 

The  induced  current  is  sometimes  at 
deafness,  and  Duchenne's  method  is  pv 
employing  it.  The  patient's  head  Is  so  ] 
auditory  meatus  is  perpendicular.  A  litl 
into  the  canal  so  as  to  fill  about  half  of 
tlien  introduced,  care  being  taken  not  to 
meatus  or  the  membrana  tj'mpani.  It 
rheophore,  in  which  the  wire  is  isolated  b 
is  prevented  from  touching  the  membrai 
tlie  buzzing  caused  by  the  pressure  of  I 
the  ear-rheophore  is  connected  with  one 
induction  apparatus,  and  the  circuit  is  cl 
moist  rheophoi*  on  the  mastoid  process, 
the  second  conductor.  The  current,  thui 
sensation  of  a  dry  sound ;  a  tickling  in 
bottom  of  the  ear ;  a  peculiar  taste,  and  i 
the  side  slimulated.     Tlie  flow  of  saliva  i 
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but  this  change  is  always  preceded  by  a  feeling  of  dryness  on 
the  side  of  the  tongue  affected. 

With  regard  to  the  effects  of  the  induced  current,  Duchenne 
states  that  it  causes  contraction  of  the  small  muscles,  movements 
of  the  chain  of  bones,  vibration  of  the  membrane  of  the  fenestra 
ovalis,  and  consequent  agitation  of  the  fluid  of  the  labyrinth. 
He  obtained  good  results  in  cases  of  ''hysterical"  deafness,  in 
deafness  from  quinine,  and  in  deafness  following  continued  fevers. 
In  very  sensitive  persons,  and  especially  when  the  tissues  of  the 
meatus  and  membrane  are  much  injected,  it  is  best  not  to  pass  an 
electrode  into  the  canal,  but  to  place  it  on  the  mastoid  process, 
while  the  other  one  is  applied  over  the  malar  bone,  or  in  front  of 
the  ear. 

According  to  Benedikt,  sounds  are  much  more  readily  pro- 
duced bv  the  electric  current  in  diseased  ears  than  when  all  the 
structures  are  normal.  He  also  believes  that  acoustic  sensations 
can  be  produced  through  the  sympathetic  nen^e  by  reflex  action, 
and  he  applies  the  current  to  the  latter  for  therapeutical  purposes. 
Schulz  explains  the  action  of  the  galvanic  current  in  a  different 
manner;  he  supposes  that  the  |:)eripheral  twigs  of  the  sensory 
nerves  at  the  spot  where  the  electrode  is  applied  are  rendered 
electrotonic.  This  condition  is  propagated  to  the  central  extremi- 
ties of  the  neiTes.  and  thence  to  the  sensorium,  which  becomes 
conscious  of  the  change  in  the  electro-motor  condition. 

There  is  considerable  diflTerence  of  opinion  as  to  the  value  of 
electricity  in  the  treatment  of  diseases  of  the  ear,  and  no  definite 
niles  can  be  laid  down  for  its  emplojinent.  It  is  sometimes 
useful  as  an  adjunct  to  other  remedies.  Thus,  galvanism  applied 
to  the  tragus  may  restore  bone-conduction,  increase  hearing- 
power,  and  relieve  subjective  sensations.  It  must,  however,  be 
confessed  that  the  result  is  sometimes  negative,  and  sometimes 
even  prejudicial,  inasmuch  as  the  symptoms  ai*e  aggravated  by 
the  treatment. 

The  method  of  applying  electricity  to  the  ear,  proposed  by 
Weber-Liel,  yields  good  results  in  certain  cases.  He  introduces 
the  current  through  the  Eustachian  tube  by  means  of  a  silver 
wire  passed  through  a  catheter.  The  galvanism  thus  acts  upon 
the  muscular  structures  of  the  tube,  and  possibly  upon  the  tensor 
tyinpani  and  stapedius.  No  eflTect  is  produced  upon  the  auditory 
nerve;   but  this   method   of  application   aoTi\e\\Tivfc«»  e»»xvs»<^^  w^c>- 
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jective  sensations  to  cease,  and  improves  the  hearing.  The 
ivmedy  is.  of  course,  applied  to  the  middle  ear.  and  it  may  be 
useful  in  cases  of  atrophy  or  de<(eneration  of  the  muscular 
structures.  Weber-Liel  states  that  after  the  tubal  muscles  liave 
been  thus  galvanised,  air  j)asses  moi-e  readily  through  the  catheter 
into  the  tympanum,  and  that  Valsalva's  method  succeeds  where 
l)efore  it  failed.  As,  however,  improvement  of  a  similar  character 
is  not  infrequentlv  obtained  bv  means  of  the  catheter  alone,  this 

instrument  should  be  used  before  electricitv  is  i*esorted  to,  or  Ijoth 

■ 

methods  of  treatment  may  be  employed.     From  the  theraj^eutic 


Fig.  lt>7. 
The  author's  aural  Electrode. 
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Fio.  128. 

THE  AUTHORS  PHARYNGEAL  ELECTRODE. 


point  of  view  it  is  immaterial  to  which  cause  an  improvement  is 
to  be  attributed. 

The  instmments  generally  used  by  the  author  ai'e  shown  at 
Fig.  127  and  Fig.  128.  The  former  is  moistened  in  salt  and  water 
and  then  inserted  into  the  meatus ;  and  the  latter  is  placed  against 
the  soft  palate  and  then  lifted  upwards  and  outwards,  so  that 
its  extremity  may  be  near  the  pharyngeal  termination  of  the 
Eustachian  tube.  This  method  is  less  troublesome  and  is  less 
disagreeable  to  the  patient  than  most  of  the  plans  mentioned, 
and  is,  moreover,  equally  efficacious.  By  this  means  the  author 
has  obtained  results  similar  to  those   mentioned   by  Welx»r-Liel. 


759 


CHAPTER   XLVII. 


DEAF-MUTISM. 

(classification  of  Deaf-Mutes— Statistics — Deaf  and  Dumb  in  Great  Britain 
and  other  Countries — Influence  of  Sex — Causes  of  Congenital  Deaf- 
Mutism — Hereditary  Transmission  and  Consanguineous  Marriages 
— Pathological  Appearances — Acquired  Deaf-Mutism — Age  of  the 
Sufferers — Additional  Symptoms  and  Consequences— Diagnosis — 
l^ognosis  and  Treatment- -Importance  of  Early  Instruction — 
Urbantschitsch's  Method. 

Children  learn  to  speak  by  hearing  ^vords  i)ronounced  by  others 
and  endeavouring  to  reproduce  the  sounds.  A  child  destitute  of 
tlie  sense  of  hearing  remains  dumb,  and  those  children  who  lose 
tlieir  hearing-power  during  infancy  or  before  they  have  thoroughly 
learnt  to  speak,  lose  the  faculty  they  may  have  acquired.  There 
are,  therefore,  three  classes  of  deaf-mutes: — 

1.  Those  who  are  congenitally  deaf. 

2.  Those  who  have  become  deaf  aft^r  birth  and  before  ac- 
quiring speech. 

3.  Those  who  have  become  deaf  after  having  acquired  the 
faculty  of  speech  to  a  greater  or  less  extent. 

Statistics  carefully  collected  by  Dr.  A.  Hartmann,*  of  Berlin, 
show  that,  taking  countries  with  an  aggregate  population  of 
246,000,000,  there  is  an  average  proportion  of  7*77  deaf-mut^s 
in  every  10,000  individuals.  The  proportion  is  lowest  in  the 
Netherlands,  being  3*35 ;  and  highest  in  Switzerland,  viz.,  24*5 
in  every  10,000  inhabitants.  In  Great  Britain  the  proportion  is 
5*57. t  The  statistics  prove  that  deaf-mutism  is  far  more  common 
in  mountainous  districts  than  in  level  countries,  and  that  in 
Europe  it  is  remarkably  frequent  in  the  Alps  and  Pyrenees. 


«  '/»« 


Tavbstummheit  und  Taitbttummenbildung,     Stuttgart,  1880. 
t  Beport  of  the  Riryal  CammMon  on  the  Blind^  Deaf  and  Dumb, 
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eleven  deaf  and  dumb  children.  Mr.  Bell  states  that  with  one 
parent  who  is  a  con  genital  ly  deaf-mute,  one-tenth  of  the  children 
are  deaf;  and  with  both  parents  congenitally  deaf-mutes,  about 
one-third  are  bom  deaf. 

Consanguineous  marriages  play  an  important  part  in  respect 
to  deaf-mutism ;  but  the  statistics  are  not  kept  with  suflScient 
accuracy  to  admit  ot  more  than  general  conclusions.  The 
frequency  of  the  defect  in  Ali)ine  districts  is  ti'aceable,  in  a 
measure,  to  the  marriages  of  relations ;  and,  according  to  good 
authorities  in  New  York  and  elsewhei'e,  one  out  of  every  ten 
congenitally  deaf-mutes  is  the  offspring  of  consanguineous 
])arents.  There  is  abundant  j)roof  that  a  marriage  of  this 
character  occurring  in  a  family  in  which  there  is  already  deaf- 
ness, results  in  a  marked  tendency  to  the  defect  in  the  offspring; 
the  family  peculiarities,  whatever  they  may  be,  are  thus  reinforced. 
Dr.  Hartmann  records  a  very  remarkable  example  of  the  influence 
(if  consanguineous  mamages.  *'A  deaf-mute  child  had  other 
live  deaf-mute  brothers  and  sisters ;  and,  although  no  case  of 
deaf-mutism  had  occurred  in  former  generations  of  the  family,  it 
was  found  that  the  parents,  as  well  as  the  grand-parents  and  great- 
grand-parents,  had  been  cousins.  Thus  the  pernicious  effect  of 
consanguinity  did  not  show  itself  until  after  the  third  marriage." 
The  same  author  states  that  in  Prussia,  where  the  number  of  con- 
sanguineous marriages  yields  a  percentage  of  0*8,  there  were 
among  1,210  congenital  deaf-mutes  156,  or  12*9  per  cent.,  who 
were  the  offspring  of  these  marriages;  while  among  1,551 
individuals  with  acquired  deafness,  there  were  only  47,  or  3  per 
cent.,  who  sprang  from  such  marriages. 

Pathological  Appearances. — Various  pathological  changes  have 
been  found  in  cases  of  congenital  deafness,  the  most  prominent 
being  evidences  of  intra-uterine  meningitis  and  of  inflammatory 
j)rocesses  in  the  middle  ear  and  labyrinth ;  arrested  development 
of  parts  of  the  ear  and  of  the  auditory  nerve  and  centres  ; 
bilateral  atresia  of  the  external  meatus  and  tympanum,  and 
rachitic  processes  in  the  labyrinth.  Syphilis  and  tuberculosis  would 
appear  to  account  for  a  small  j)roportion  of  cases  of  congenital 
deafness.  In  two  cases  described  bv  Moos,*  there  was  a  remark- 
able  flattening  of  the  occipital  region  and  considerable  atrophy 
of  the  posterior  cerebral  lobes.     In  one  of  these,  a  boy  aged  four. 

*  Arrhireg  of  Otoloffy,  vol.  xi.  p.  307. 
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there  was  also  distinct   paresis   of  the  right  arm  and    leg,    and 
marked  congenital  talipes  on  both  sides. 

The  petrous  bones  from  six  deaf-mutes  have  been  examined 
by  Drs.  Moos  and  Steinbrugge.*  In  two  cases  no  nerves  were 
discoverable  in  the  lamina  spiralis  ossea  in  the  first  turns  of  the 
cochlea:  the  ganglion  cells  within  Rosenthal's  canals  were 
stunted  or  atrophied ;  the  organs  of  Corti  were  imperfectly 
developed  and  in  a  state  of  fatty  degeneration ;  the  ductus  coch- 
learis  and  scala  vestibuli  were  filled  up  with  caseous  masses.  In 
one  case  the  labyrinth  was  altogether  absent  on  both  sides,  and 
the  auditory  nerves  were  for  the  most  part  atrophied.  In  another 
case  there  were  connective-tissue  adliesious  in  the  scala  tympani. 
defects  in  Corti's  organ,  and  of  the  nerves  and  ganglion  cells 
in  the  first  and  second  turns  of  the  cochlea.  The  osseous  parts  of 
the  ear  presented  various  changes,  some  of  a  hyperplastic,  others 
of  a  destructive  character. 

Acquired  Deaf-Mntism  is  caused  by  various  changes  in  the 
organ  of  hearing,  which  in  their  tuni  i*esult  from  affections  of  the 
central  nervous  svstem,  of  the  labvrinth.  and  the  sound-conduct- 
ing  apparatus.  Cerebro-spinal  meningitis,  inflammation  of  the 
labyrinth,  scarlatina,  diphtheria,  typhoid  fever,  measles,  acute 
hydrocephalus,  syphilis,  and  mumps,  are  the  diseases  to  which  the 
majority  of  cases  belonging  to  this  class  are  traceable.  The 
lesions  found  in  the  ear  are :  the  remains  of  suppurative  inflam- 
mation in  the  tympanum ;  exfoliation  of  the  ossicles ;  caries  and 
necrosis  of  the  lab^-rinth ;  bands  of  connective  tissue  preventing 
movements  of  the  ossicular  chain  ;  adhesions  of  the  ossicles  to 
the  walls  of  the  cavity ;  destructive  changes  and  osseous  forma- 
tions in  the  labyrinth;  inflammatory  deposits  in  the  meninges 
involving  the  auditory  nerv^es  on  both  sides,  and  in  the  floor  of 
the  fourth  ventricle.  Adenoid  growths  in  the  naso-pharynx  aiv 
verv  common  in  deaf-mute  children.  Thev  are  said  to  occur  in 
(30  per  cent,  of  all  cases. 

The  Age  of  the  patients  at  the  time  of  becoming  deaf  is  a 
j)oint  of  much  importance.  When  a  child  becomes  deaf  during 
the  first  four  years  of  its  life,  it  very  seldom  acquires  the  faculty 
of  articulate  speech.  When  the  deafness  comes  on  between  foiu' 
and  seven  years,  much  will  depend  upon  the  intelligence  of  the 

•  Archives  of  Otology ^  vol.  xi.  pp.  286.  299  ;  vol.  xii.  p.  304  ;  vol.  xiii.  p.  247 ; 
vol.  XV.  p.  123. 
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iiliilcl  and  the  care  taken  by  its  parents  or  guardians.  After 
eleven  years  the  power  of  speaking  is  generally  preserved;  but 
crises  are  on  record  in  which  it  was  lost  bv  children  who  became 
deaf  after  attaining  fourteen  years  of  age.  Wilde's  statistics  of 
503  cases  show  that  120  became  deaf  in  the  first  two  vears ;  109 
in  the  third  and  fourth ;  76  in  the  fourth  ;  38  in  the  fifth ;  36, 
32,  and  21  in  the  sixth,  seventh,  and  eighth  years  respectively; 
11  and  15  in  the  ninth  and  tenth;  33  between  the  tenth  and 
fifteenth,  and  12  after  the  latter  vear. 

In  these  cases  of  congenital  and  acquired  deaf-mutism,  tht» 
dumbness  is,  of  course,  the  result  of  the  defective  hearing.  The 
influence  of  hearing  upon  speech  is  sho^^^l  by  the  alterations  in 
the  voice  among  deaf  pei*sons  in  general :  it  Ijecomes  harsh,  loud, 
and  inflexible.  These  features  are  especially  marked  in  deaf- 
mutes.  When  the  deafness  has  been  acquired  in  early  childhood, 
there  is  no  longer  any  great  inducement  to  speak,  and  witli  loss 
of  practice  the  power  disappeai-s,  the  voice  becomes  hareher 
and  less  intelligible,  and,  in  the  absence  of  proper  care  and 
attention,  dumbness  is  superadded  to  the  loss  of  hearing.  The 
want  of  exercise  of  the  lungs  and  throat  is  found  to  result  in 
imperfect  development  of  the  thoracic  muscles  and  flattening  of 
the  chest.  Hence  the  deaf  and  dumb  are  pi'edisposed  to  lung- 
disease  and  to  chilblains.  In  other  i-espects,  however,  the 
sufferers  are  well  developed,  and  many  of  them  exhibit  a  high 
degi'ee  of  mental  power.  As  a  general  inile,  they  are  capricious, 
obstinate,  ilWisposed  towards  other  children,  and  shy,  though 
inquisitive ;  capacity  for  imitation  is  often  a  marked  feature. 

Diagnosis. — In  early  life  it  may  be  difficult  to  ascertain 
whether  and  to  what  extent  the  child  is  deaf.  Absolute  deaf- 
ness is  less  frequent  than  loss  of  perception  of  speech.  A 
mother  should  consult  an  aurist  for  her  child  whenever  she 
observes  that  it  is  unaffected  by  sounds  and  speech.  A  child 
may  be  able  to  repeat  such  words  as  "papa"  and  ** mamma," 
and  yet  be  very  deaf;  for  these  and  other  words  of  a  few 
syllables  are  acquired  by  merely  watching  the  movements  of 
the  lips.  Such  woixls  would  not  be  repeated  if  the  child  could 
not  see  the  mouth  of  the  speaker.  The  eye  takes  the  place  of 
the  ear,  and  enables  the  oral  and  facial  movements  to  be 
i-eproduced. 

In  order  to  test  the   condition  of  tVve  Vve^Y\.\i%,  \>cvfe  OtSs.^'s. 
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attention   should   be   excited,   by    toys    or    other   means,    while 
sounds    of   various    intensities    are   produced    (by    clapping   the 
hands,  ringing  a  bell,   or  whistling)  behind  his  back.     Percep- 
tion   will     be   demonstrated   by   the    child's    turning   his    head 
towards   the    source   of  the    sound.      It    must   be   remembered 
that   loud    noises    are    always    accompanied    by    more    or    less 
vibration   of  the    walls   and    floor   of  the   room,    which    can   be 
felt  by  a   person  whose   attention    is    thus   attracted,    although 
totally  deaf.     A  child  quite  deaf  to  onlinary  tests  may  seem  to 
hear  the  slamming  of  a  door  or  the  falling  of  a  weight  on  the 
ground.     Such  noises  are  not  tests  of  hearing-power.     The  per- 
ception of  sound  through  the  bones  of  the  head  is  tested  in  the 
ordinary  way  by  placing  tuning-forks  of  varying  pitch  on  tlie 
vertex  or  mastoid  process.     A  child   more  than  twelve  months 
old  will  smile  if  lu»   hears  the    sound.      Low  notes  are    usually 
heard  better  than  high  ones.     If  sound  be  perceived,  a   further 
examination  will  determine  whether  speech  of  any  kind  is  heard. 
Some  deaf-mutes  hear  to  such  an  extent  that  they  are  able  to 
repeat  vowel-sounds,  (\sp(»cia]ly  a,  o,  and  vt,  uttered  close  to  the 
ear.     Others   are   able    to    repeat   consonants,   and   even   a   few 
words.     Dr.  Hartmann's  statistics    show  that  60*2  per  cent,   of 
the  total  number  of  <li*af-nnites  are  entirely  devoid  of  the  sense 
of  hearing;    a   fourth    j)art   are   able    to  perceive   sounds;    11*3 
hear  vowels,  and  i*3  hear  words.     **  The  chief  point  of  distinction 
with  regard  to  the   hearing-power  of  those  bom  deaf  and  those 
who   have  acquired  deafness,  is  that  of  the  latter  the  number  of 
the  totally  deaf  is   far  larger   (G8'4  per  cent.)  than  that   of  the 
former  (42*2  p(M'  cent.)." 

Prognosis  and  Treatment. — In  a  few  congenital  cases,  the 
deafness  not  being  absolute  and  due  to  changes  in  the  middle 
ear,  some  improvement  has  been  observed  to  take  place  in  the 
course  of  time.  Dr.  Hartmann  mentions  the  case  of  a  girl. 
totally  deaf  since  birth,  in  whom  hearing  was  established  spon- 
taneously to  such  an  extent  that  she  was  able  to  repeat  words 
spoken  close  to  the  ear.  Politzer  also  records  a  few  similar 
cases.  Practically,  however,  any  child  unable  to  hear  oixlinar}" 
voice  at  a  distance  of  two  or  three  feet  from  the  ear  is  unable 
to  acquire  language  by  the  ordinaiy  method.  In  acquired  deaf- 
mutism,  resulting  from  destructive  processes  in  the  middle  eAr, 
or  from  disease  of  the  brain  oi*  its  inenil)ranes,  no  improvement 
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can  be  expected.  Attention  should,  however,  be  paid  to  the 
condition  of  the  ears  and  of  the  naso-phar^Tix ;  and  suitable 
treatment  should  be  adopted  for  any  purulent  discharge,  or 
clu-onic  inflammatory  processes.  When  the  case  is  one  of  a 
child  who  has  learnt  in  some  measure  to  speak,  every  effort 
should  be  made  to  prevent  loss  of  the  faculty  already  possessed. 
To  this  end  the  child  should  be  encouraged  to  speak,  and  made 
to  read  aloud  regularly  and  distinctly.  Too  much  stress  cannot 
be  laid  on  the  importance  of  proper  treatment  of  aural  disease 
in  early  life.  In  not  a  few  cases  of  deaf-mutism,  the  deafness 
and  its  result  are  due  to  neglect. 

At  the  present  day  there  are  three  systems  whereby  deaf- 
mut^s  are  educated:  these  are  (1)  the  sign  and  manual,  (2)  the 
pure  oral,  and  (3)  these  two  combined.  The  object  of  each  is  to 
enable  the  sufferers  to  converse  with  their  fellow-creatures,  to 
acquire  knowledge,  and  to  earn  their  own  livelihood. 

The  differences  between  the  three  systems  are  thus  tersely 
stated  in  the  Commissioners'  Report: — The  sign  and  manual 
system  specially  trains  the  deaf  to  communicate  and  associate 
with  their  fellow  deaf. 

The  pure  oral  system  specially  trains  the  deaf  to  communicate 
and  associate  with  the  hearing  and  speaking  world. 

The  combined  system,  as  its  name  implies,  endeavours  to 
combine  the  two  former,  the  result  being  that,  with  few  excep- 
tions, signs  and  the  manual  ali)habet  prevail,  and  cause  the 
pupils  to  relinquish  the  use  of  speech,  and  to  seek  the  society 
of  deaf  and  dumb  i)eople. 

The  arguments  which  the  advocates  of  the  different  systems 
advance  to  establish  their  case  may  be  summed  up  in  a  few 
words.  Starting  with  the  assumption  that  a  written  language 
is  common  to  all,  the  advocates  of  the  fii'st  svstem  claim  that 
the  sign  language  is  the  natural  way  in  which  the  deaf  and 
dumb  express  themselves.  Those  who  maintain  the  superiority 
of  the  oral  syst/em  allege  that  their  aim  is  to  make  the  deaf 
and  dumb  conversant  with  ordinary  language  and  able  to  express 
themselves  by  speech.  The  advocates  of  the  third  plan  assert 
that  it  is  best  to  give  tlie  deaf  and  dumb  the  advantages  of  both 
systems.* 

It  would  seem  that  the  ^'gn  and  manual  system  has  nearly 

*  Ifeprri  of  thr  E^>f/nl  (flnimhsfov.  p,  6?, 
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died  out  in  the  United  Kingdom.  The  Commissioners  recom 
mend  tliat  ever}'  child  who  is  deaf  should  have  fall  opportunit 
of  being  educated  on  the  pui*e  oral  system.  The  first  step  i 
this  svstem  is  to  teach  the  deaf-mute  to  learn  what  anotlu 
person  is  saying  to  him  by  noticing  the  movement  of  the  lip 
This  necessitates  veiy  careful  articulation  by  the  teacher,  an 
very  close  obsen'ation  by  the  deaf-mute,  the  perfection  and  spee 
with  which  it  is  leanit  varying  with  the  skill  and  intelligenc 
of  the  teacher  and  pupil.  The  next  step,  to  teach  the  dumb  t 
articulate,  involves  more  difficulty.  The  teacher  writes  a  letter  o 
a  board,  and  then  pronounces  it.  The  pupil  imitates  the  motio 
of  the  lips,  and  emits  a  sound  which  by  practice  comes  t 
resemble  that  uttered  bv  the  teacher.  Various  combinations  c 
letters  ai*e  next  taken,  and  the  same  process  is  adopted  unti 
words  are  learnt.  When  the  j)ronunciation  cannot  Ije  learn 
from  the  movement  of  the  lips,  the  teacher  places  the  pupil' 
hand  on  hi:?  larvnx  while  he  uttera  the  sound.  These  lesson 
i-equire  constant  practice,  under  trained  teachers,  for  six  or  eigli 
years,  in  which  period  a  large  proportion  of  the  children  beconit 
enabled  to  make  themselves  well  understood  by  this  system  o 
speech  and  to  carry  on  long  conversations.  The  result,  in  tin 
main,  (h'i)ends  on  their  intellectual  capacity,  upon  the  amount  o 
hearing-power  which  may  yet  i*emain,  and  the  manner  and  dui*a 
tion  of  the  training.  Di\  Hartmann  states  that  about  one-thin 
can  Ix*  trained  with  such  success  that  they  can  converse  wit  I 
everybody.  In  a  similar  proportion,  the  speech  is  somewha 
less  distinct,  so  that  it  is  not  clearly  understood  by  those  unac^ 
customed  to  it.  In  the  i*emaining  thiixl,  the  utterances  are  ainios 
unintelligible. 

Children  should  come  under  instruction  as  early  as  possible 
before  the  vcxial  organs  have  lost  power  from  disuse,  and  wliih 
still  suj)j)le  enough  to  produce  sounds  free  from  that  harshnes: 
which  usually  characterises  their  later  development.  Even  ii 
the  results  of  the  oral  system  jn'ove  very  imperfect  in  any  given 
case,  yet  a  little  power  of  speech  enables  the  pupil  to  com- 
municate with  the  rest  of  the  world  on  terms  more  nearly 
equal  than  those  afforded  by  the  language  of  signs  or  the  fin^r 
alphabet. 

During  llie  last  few  yeai*s,  Prof.  Urbantschitsch,*  of  Vienna, 

•  Archiret  of  Otvlogy^  ISHS,  p.  50. 
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has  advocated  the  employment  of  a  system  of  "Acoustic  Gym- 
nastics "  or  vocal  training  of  the  auditory  nerve  for  deaf-mutes. 
His  results  have  been  of  a  most  gratifying  character.  He  has 
demonstrated  the  possibility  of  developing  not  only  perception, 
Ijut  differentiation  of  sound  in  children  hopelessly  deaf  an<l 
apparently  without  any  perception  of  sound. 

The  manner  of  conducting  this  new  system  is  as  follows: — 
A  case  of  complete  deafness>  or  deaf-mutism  is  presented.  In 
a  loud  voice,  close  to  the  patient's  ear,  a  vowel  is  sounded;  the 
patient  either  receives  no  impression  or  indicates  a  very  indefinite 
sound-perception,  which  may  be  the  same  for  all  vowels:  thus 
a-e-ir-o-v,  would  all  be  heard  as  a  or  e,  as  the  case  may  be.  The 
exercise  is  begun  by  indicating  to  the  patient  the  vowels  to  be 
used,  as,  for  example,  </,  as  in  father,  e,  as  in  eel.  By  several 
minutes'  use  of  these  two  vowels,  pronounced  close  to  the  ear  in  a 
loud,  steady  voice,  the  patient  often  arrives  at  a  differentiation  of 
sound  ;  perhaps  not  complete,  yet  the  sounding  of  a  produces  a 
different  impression  from  e.  In  some  cases,  several  minutes  suflSce 
to  acquire  such  a  primary  differentiation ;  in  others,  a  number  of 
sittings  are  required.  By  degi'ees,  as  rapidly  as  each  individual 
lase  indicates,  the  other  vowels  should  be  brought  into  use.  The 
plainest,  simplest  sounds  of  the  vowels  should  be  used :  a,  as  in 
father ;  a,  as  in  late ;  e,  as  in  eel ;  o,  as  in  hope ;  u,  as  in  flute. 
Following  the  vowels,  the  consonants  should  be  combined  in 
monosyllables,  as  lo,  may,  do,  ha,  he.  Consonants  heard  with 
difficulty  and  easily  confused,  as  b  and  p,  t  and  d,  g  and  k,  &c., 
should  receive  extra  attention  and  be  diligently  practised.  It 
is  well  to  use  monosyllables  instead  of  mere  sounds. 

Should  the  patient  i>ersist  in  repeating  a  wrongly  heard  woi-d 
or  sound,  it  is  suggested  to  give  him  first  the  right  and  then  the 
wrong  sound,  until  the  differentiation  becomes  apparent  to  him. 
As  improvement  goes  on,  whole  sentences  should  follow  the  use 
of  vowels,  consonants,  and  words.  Also  the  hearing-distance 
should  be  gradually  increased. 

As  the  patient  becomes  accustomed  to  the  practice,  the 
s[)eaker'8  lip-movements  should  be  concealed,  so  that  the  results 
may  be  those  of  the  aural  gymnastics  exclusively.  Urbantschitsch 
met  with  one  case  in  a  boy  who  at  first  could  not  hear  a  single 
vowel  at  closest  range;  in  six  months  he  could  hear  and  repeat 
accurately  whole  sentences,  with  the   speaker  at  a  diata^wofc  v:Jl 
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Kve  feet  and  without  lip-reading.  Other  eimilar  cases  were  s 
noticed. 

At  the  commencement  of  the  treatment,  the  Bittings  aho 
be  short,  from  ten  to  fifteen  minutes,  twice  or  three  times  da 
gradual!}'  increased  to  an  Iiour  as  a  maximum.  The  pitch  u 
and  the  intensity  of  the  voice  must  be  modified  according 
the  case.  An  ear-trumpet  may  sometimes  be  used  with  adv 
tage,  but  caution  is  required,  as  tlie  instniment  may  cause 
alteration  in  the  timbre. 

The  use  of  the  system  is  heneficial  in  congenital  as  well 
in  acquired  deafness,  and  age  is  no  obstacle  to  success, 
number  of  congenitally  deaf  pupils,  who  liad  been  thus  trea' 
were  presented  at  a  meeting  of  the  Society  of  Physicians,  Vien 
it  was  shown  tliat  they  could  hear  the  speaker  at  distances  vt 
ing  from  several  inches  to  ten  feet,  and  without  lip-reading 
signs. 
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Ear-Trumpets  and  Tubes— Maloney's  Otophone — Politzer's  Instruments — 
Rhodes'  Audiphone — Paladino's  *<  Fonif ero  " — Desirability  of  Early 
Use  of  Ear-Trumpet. 

Ix  many  cases  of  impaired  hearing,  conversation  is  facilitated  by 
the  use  of  ear-trumpets  and  tubes,  which  collect  vibrations  and 
convey  them  to  the  auditory  canal.  Instiniment^  of  tliis  kind 
are  found  to  be  most  serviceable  when  the  deafness  is  due  to  the 
results  of  chronic  catarrhal  processes  in  the  middle  ear,  the 
membrana  tympani  and  ossicles  remaining  in  position.  When 
the  deafness  is  due  to  disease  of  the  labyrinth,  little  if  any 
benefit  can  be  experienced  from  the  use  of  such  appliances. 

An  ordinary  ear-trumpet  consists  of  a  conical  tube  with  a 
wide  mouth  for  the  admission  of  vibrations ;  the  other  extremity 
is  much  narrowed,  and  is  fitted  with  an  ear-piece,  often  placed  at 
a  right  angle  with  the  rest  of  the  tube.  The  trumpet  is  made 
of  metal,  vulcanite,  or  horn ;  the  large  extremity  is  often  cut  off 
obliquely  so  as  to  increase  the  size  of  the  opening.  By  the  aid 
of  such  an  instrument  many  deaf  persons  are  enabled  to  hear  the 
voice  of  a  speaker  at  some  distance.  For  conversation,  when  the 
speakers  are  near,  a  flexible  tube  is  the  most  convenient  ap- 
pliance. This  has  a  funnel-shaped  mouth-piece  at  one  extremity, 
and  an  olive-shaped  ear-piece  at  the  other.  The  mouth-piece  is 
made  of  vulcanite  or  horn,  and  is  from  two  to  three  inches  in 
diameter;  the  tube  is  about  three  feet  in  length.  When  used, 
the  j)atient  places  the  ear-piece  in  his  meatus,  and  the  speaker, 
holding  the  mouth-piece  near  his  lips,  pronounces  the  words 
clearly,   but  not  with   excessive   loudness.     Some   persons    hear 
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best  when  the  voice  of  the  speaker  b  acarcely  more  thai 
whisp^-.  When  tinnitns  b  present,  great  care  is  necessary, 
it  is  ^>cietimes  much  aggraTated  by  the  nse  of  the  hearing-ti 
When  the  external  meatns  is  very  irritable  and  will  not  ad 
of  the  introdaction  of  the  ear-piece,  the  latter  should  be  sha 
like  a  shell  or  small  cup.  so  as  to  cover  the  atuicle. 

An  instrument,  termed  an  "otophone,^  has  been  invented 
Mr.    Maloney,    of  Washington,    and   is   declared    by    Dr.    C. 
Burnett*   to   be  the  most    useful    ear-trumpet    presented    to 
nonce.     It  succeeds  where  other  forms  fail.     It  does  not  fit 
the  meatus :  the  aural  end  is  supplied  with  a  disk,  which  is  1 
to  the  ear,  this  arrangeuient  preventing  irritation  of  the  ca 
Besides  the  trumpet.  Mr.  ^laloney  has  devised  a  disk,  wliich 
fastened  to  the  auricle  by  a  locking  device,  kept  in  place  by 
tragus,  antitragns,  and  concha."'     This  instrument  appears  to 
by  enlarging  the  spac**  l^etween  the  helix  and  tragus. 

A  small  instrument  for  insertion  into  the  meatus  has  I 
oi^nstnicted  by  Politzer,t  ^vho  claims  that  it  improves  the  heai 
iu  a  considerable  number  of  deaf  persons.  Its  principle  is  hi 
upon  the  fact  that  a  sound  acting  upon  the  ear  is  heard  n 
loudly  when  the  surface  of  the  tragus  is  enlarged  backwards 
the  application  of  a  small  firm  plate.  When  the  instrument  i; 
^>osition,  an  increased  number  of  vibrations  are  conducted  to 
auditory  meatus. 

The  instrument  is  shaped  like  a  hunting-horn ;  its  narro 
inner  extremity  i.s  inserted  into  the  auditory  meatus,  the  oi 
lai-g^^  P*^  '^^s  on  tlie  auricle,  with  the  opening  directed  hi 
M^iM-ds  towards  the  couclia.  Three  sizes  are  sufficient  for  all  ca 
aiul  vulcanite,  coloured  red,  is  the  best  material.  The  ir 
j^K)rtio«  of  the  tu]3e  is  removed  to  the  extent  of  about  one-tl 
pf  the  circumference.  The  instrument  is  passed  into  the  me: 
with  the  wider  opening  pointing  upwards;  and  then  turned 
thrtt  the  same  opening  looks  backwards  towards  the  con< 
\(H,'Oi^t^'^S  ^  ^olitzei's  experiments,  when  this  instrument 
won^  ^  ^^^^^^&"<li«tance  is,  on  an  average,  doubled;  tho 
iu  iibc*^^*'  ^"^  ^^'*tii  of  |-jjg  cases  no  change  results,  and  in  s< 
tho  heari^^H^«*^^^ce  is  lessened. 

Auoth^*'  instrument,  devised  by  the  same  authority,  has  for 

+  lift!''''  ^-^  ^^^^»  vol.  xvL  p.  177. 
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o])ject  the  communication  of  the  vibrations  of  the  auricular  carti- 
lage to  the  membrana  tympani  by  means  of  an  elastic  conductor. 
This  consists  of  a  piece  of  rubber  tubing,  4 — 5cm.  (about  2 
inches)  long  and  2mm.  (about  ^V  inch)  thick,  with  its  inner 
end  cut  obliquely,  and  resting  against  the  membrana  tympani. 
The  outer  end  is  curved,  so  as  to  fit  into  the  concha :  the  effect 
is  increased  by  passing  it  through  a  little  round  disk  of  vulcanite, 
which  lies  in  the  hollow. 

An  instrument  termed  the  **  audi  phone,"  invented  by  Mr. 
Rhodes,  of  Chicago,  is  designed  to  conduct  sounds  through  the< 
bones  of  the  head,  and  thereby  improve  the  hearing.  It  consists 
of  a  flexible  plate  of  vulcanite  or  well-lacquered  pasteboard,  10 
to  12  inches  long  and  rather  less  in  breadth,  and  somewhat 
resembling  a  fan  in  shape.  There  is  a  handle  at  the  lower 
lx)rder,  while  the  opposite  edge  has  a  small  metal  y)late,  which 
is  applied  to  the  teeth  or  zygoma.  In  one  modification,  the 
audi})hone  is  constructed  of  several  pieces,  jointed  together,  and 
made  to  assume  the  necessary  curve  by  means  of  a  silken  cord. 
The  instrument  is  applied  to  the  upper  incisor  teeth,  with  its 
convexity  directed  forwards ;  sound-waves  impinging  upon  it 
are  conducted  to  the  bones  of  the  head  and  the  labyrinth. 
The  audiphone  is  easily  held,  and  is  less  conspicuous  than  an 
ear-tnimpet:  it  is,  however,  less  useful  tlian  the  latter  in  the 
majority  of  cases. 

Paladino's  instrument,  the  '*  fonifero,''  is  designed  to  conduct 
sounds  directly  from  the  larTOX  of  the  speaker  to  the  teeth  or 
extenial  meatus  of  the  hearer.  It  consists  of  a  straight  rod  18 
to  25  inches  in  length,  having  at  one  end  a  thin  semicircular 
metallic  tend,  and  at  the  other  a  small  metal  plate.  The  former 
is  applied  to  the  skin  over  the  larynx. 

In  some  cases  the  best  conversation-tube  is  found  to  be  a 
single  piece  of  india-rubber  tubing  with  a  hollow  piece  of 
vulcanite  at  one  end  to  fit  into  the  meatus,  and  a  small  cup- 
shaped  piece  of  vulcanite  at  the  other  end  to  collect  the  sound. 
If  the  meatus  is  irritable,  a  disk  about  an  inch  and  a-half  in 
iliameter,  and  perforated  in  its  centre,  may  be  fixed  on  the  aural 
end  of  the  tube][^in  the  place  of  the  vulcanite  plug. 

With  regard  to  all  these  instniments,  it  would  seem  that  the 
liearing-trumpets  are  more  generally  useful  than  any  other  con- 
trivance.     They  must    always   be    tested   by  the   patient;   it  is 


772  ARTIFICIAL. AIDS  TO  HEARING. 

impossible  to  predict  the  degree  of  assistance  that  will  accr 
from  any  one  of  them.  An  instrument  should  he  selected  whi 
improves  the  hearing  as  much  as  possible,  without  irritatii 
the  meatus  or  causing  any  unpleasant  sensations.  I^tients  ( 
generally  loth  to  have  recourse  to  these  artificial  aids  until  t 
deafness  has  become  very  serious.  They  should,  however, 
advised  not  to  wait  nntil  this  stage  has  been  reached,  but 
use  a  hearing-tube  or  trumpet  as  soon  aa  ordinarj-  conversati 
is  not  heard  so  as  to  be  Clearly  understood. 
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LIFE-ASSURANCE  AND  DISEASES  OF  TIIE  EAR— SIMULATED 
DEAFNESS— HYGIENE  OF  THE  EAR— MILITARY 

REGULATIONS. 

Diseases  of  the  Ear  tending  to  Imperil  or  Shorten  Life — Diseases  of  the 
Ear  which  may  be  regarded  as  unimportant  with  reference  to 
Life-Assurance — Decision  in  Cases  of  Suppurative  Inflammation- 
Simulated  Deafness — Means  of  Testing — Hygiene  of  the  Ear — 
Military  Regulations  in  Austria  and  Prussia  with  regard  to  Re- 
cruits suffering  from  Aural  Diseases. 

CfiKONic  suppuration  of  the  middle  ear  is  a  possible  source  of 
danger  to  life ;  and  though  in  the  large  majority  of  cases  it  is 
free  from  fatal  consequences,  yet  it  seldom  exists  for  any  length 
of  time  without  impairing  the  health  of  the  individual.  It  has 
been  shown  in  previous  chapters  that  caries  and  necrosis  of 
the  temporal  bone,  suppuration  within  the  mastoid  cells, 
meningitis,  cerebral  abscess,  sinus  thrombosis,  pyaemia,  and 
facial  paralysis  are  some  of  the  results  of  chronic  suppuration 
in  the  tympanum;  and  on  this  account  persons  suffering  from 
this  ailment  require  to  be  very  minutely  examined  when  they 
present  themselves  for  life-assurance.  The  mortality  caused  by 
middle-ear  suppuration  is  much  gi'eater  than  would  appear 
from  the  Registrar-General's  returns  (see  page  558).  It  is 
worthy  of  note  tliat  the  average  age  at  which  life-assurance 
is  effected  is  35  years.  In  the  large  majority  of  cases  of  middle- 
ear  suppuration,  tlie  symptoms  api)ear  long  before  this  age  has 
been  reached.  In  all  serious  diseases  of  the  ear,  and  particularly 
in  that  one  just  mentioned,  the  question  for  the  medical  examiner 
to  determbie  is  whether  the  life  should  be  accepted  or  not;  and 
if  accepted,  what  addition  should  be  made  to  the  premiums. 
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It  is  not  too  much  to  eay  thnt  cases  of  chronic  siippi 
inflammation  of  the  tj-mpanum  liliould  be  iinlieeitatlnffly  rejects 
if  there  be  a  large  perforation  in  the  membrane,  witJi  gi-anulatlon 
or  polypi  in  tlie  cavity.  The  decision  becomes,  if  poxsihlf,  mor 
easy  if  there  be  at  the  same  time  evidences  of  carle:;  of  tli 
(isseous  wulb,  and  espeeiaDy  of  disease  in  tike  attie  and  aiitran 
tiatuloug  openings  in  the  mastoid  process,  or  signs  of  facia 
paralysis.  The  presence  of  exostoses  iit  tlie  meatus  is  to  b 
considered  as  a  decidedly  unfavourable  addition  to  chrotu 
tjTnpanio  suppuration.  In  the  absence  of  i^iippuiiition,  largi 
f.Yostoses  with  a  very  small  opening  would  rei|uire  carefii 
(.■onsidei-ation.  Small  growths  miglit  be  disi-egnrde*!.  As  i 
matter  of  eourse,  any  ulceration,  presumably  of  a  inalignan 
cliaraoter,  affecting  the  auricle  or  meatus,  will  dii^qnatify  tb 
iipplicant;  and  the  same  decision  nill  be  required  when  titer 
is  any  historj'  of  attacks  of  giddiness  and  disorders  of  CO 
ordination  in  connection  «'ith  some  aural  disease. 

Certain  other  conditions  of  the  ear,  Inasmuch  as  ttier  do  tm 
aSect  tile  general  health  and  are  not  jtrone  to  lx>  ntti-tide«l  b] 
dangerous  complications,  are  of  no  special  importanor'  as  regsnii 
lifcf-assurance.  This  category  includes  the  various  cntaneoo 
affections  of  tlie  auricle  and  meatus — e.y.,  eczema  and  furundM 
and  also  exostoses  in  the  canal,  when  unaccompanied  by  sup 
purative  inflammation  beyond.  Chronic  adhesiv-e  procc-saes  ii 
the  middle  ear  have  no  special  bearing  upon  the  question  o 
life-assurance;  and  persons  with  cicatrices  in  the  tjnipaiiic  Diem 
brane,  whether  adherent  or  not  to  tile  inner  wall,  may  so  £u 
lie  regarded  as  "  good  lives," 

When  a  dry  perforation  remains,  btit  uo  discharge  is  viaibla 
some  consideration  will  be  required  before  deciding  as  to  tiK 
eligibility  of  the  applicant.  The  danger  lies  in  a  recurrena 
of  the  tymianic  affection,  and  the  risk  will  be  cousiderab^ 
heightened  if  there  be  evidences  of  phaiyngeal  catarrh.  Undei 
such  circumstances  some  addition  should  be  made  to  the  piv 
luimn,  the  amount  depending  iipon  the  general  lieallJi  Mid 
circumstances  of  the  patient,  the  condition  of  the  tymputunj 
so  far  aa  can  be  ascertained,  and  the  slat''  of  the  throat  ni 
chest.  j 

In  the  case  of  recent  suppurative  inHnuimation  n-ithm  Ibl 
tymp&num,  the  dAclaion  may  be  postponed  hu  as  to  allow  t&OI 
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for  suitable  treatment  to  be  adopted.  If,  after  the  lapse  of  two 
or  three  months  the  inflammation  subside,  the  discharge  cease, 
and  the  perforation  become  dry,  the  life  may  be  accepted,  subject 
to  the  conditions  stated  above.  Should,  however,  the  discharge 
continue  and  granulations  form,  it  will  be  advisable  in  the 
interests  of  the  office  to  decline  to  accept  the  proposal.  All 
cases  with  discharge  from  the  ear,  or  any  history  thereof,  should 
be  very  carefully  examined.  In  chronic  cases,  if  it  be  evident 
that  suitable  treatment  has  been  wanting,  or  only  imperfectly 
carried  out,  acceptance  should  be  refused ;  the  applicant  should 
be  advised  to  undergo  proper  treatment,  and  after  a  sufficient 
interval  to  offer  himself  for  re-examination.  The  decision  will 
then  depend  upon  the  condition  of  the  ear.  Complete  arrest  of 
the  discharge  and  cicatrisation  of  the  perforation  would  allow 
the  applicant  to  be  accepted,  possibly  without  any  addition  to 
tlie  premium.  But  with  unsatisfactory  results  of  treatment,  the 
application  must  be  rejected,  or  accepted  only  with  a  considerable 
addition  to  the  premium.  The  duration  of  life  in  such  persons 
is  below  the  average.  Some,  indeed,  die  at  a  comparatively  early 
age,  either  from  the  direct  conse(|uences  of  the  local  affection  or 
from  some  wasting  disease.  It  must  be  borne  in  mind  that  many 
years  may  elapse  between  the  first  appearance  of  a  discharge  from 
the  ear  and  its  fatal  consequences  in  the  brain. 

Risks  of  a  different  character  have  to  be  considered  when 
the  applicant  for  life-assurance  is  extremely  deaf,  but  has  never 
suffered  from  suppurative  middle-ear  disease.  In  such  a  case, 
the  risk  of  accidents  in  the  streets  from  moving  vehicles  and 
other  objects  is  decidedly  increased.  The  question  of  an  addition 
to  the  premium  may,  however,  be  left  to  be  decided  by  the 
assurance  company. 


SIMULATED  DEAFNESS. 

Dulness  of  hearing  and  complete  deafness  are  not  infrequently 
simulated  in  countries  in  which  the  inhabitants  are  liable  to  com- 
pulsory military  service.  The  defect  is  sometimes  pretended  to 
exist  under  other  circumstances,  e.g.,  when  damages  are  claimed 
from  a  railway  company  for  injuries  alleged  to  have  been  sus- 
tained in  a  collision,  etc. 
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Ill  all  casei)  of  i^iispecl«d  simulation  of  deafnees,  the^^^H 
aiitl  account  given  by  tlie  patient  should  be  can'fnlly  noted  dowS 
The  ears  shoulil  next  be  examined,  and  the  conditioo  of  llu 
meatus,  membrana  lympaiii,  and  Eustachian  tube  on  both  mAs 
accurately  determined.  Didness  of  hearing  is  more  freqiiend] 
simulated  than  absolute  deafness ;  and  in  Bome  cases  a  pn- 
existing  defect  is  exaggerated,  and  alleged  to  disqualify  ll* 
patient  from  following  lus  occupation. 

For  unilateral  deafness,  supposed  to  be  simulated,  ihe  fiJ 
lowing  test  should  be  applied : — 

A  plug  of  cotton-wool  is  inserted  into  the  meatus  uf  lb 
nomtal  ear  and  a  vibrating  tuning-fork  is  then  placed  on  tli 
vertex.  An  impostor  will  pi-obably  assert.  llmt  he  does  not  hai 
the  sound  at  all,  whereas  perueplion  must  be  decidedly  increat^ 
in  the  occhided  ear.  He  may.  on  tJie  other  hand,  admit  tlia 
he  hears  llie  sound,  though  very  faintly,  on  the  deaf  aide,  j 
plug  of  cotton-wool  should  now  be  placed  in  tliat  ear;  Ih 
sound  onglit  to  be  strengthened,  and  the  assertion  that  it  t«  n 
longer  heard  will  be  proof  of  the  imposition. 

The  watch  and  speech  may  next  be  used  as  teste,  and  lh 
following  plan  will  serve  to  detect  imposition: — The  eyes  mx 
covei-ed  with  a  bandage,  and  the  hcaidng-distance  for  the  soon 
ear  is  caivfully  determined.  A  plug  of  cotton-wool  is  tln! 
inserted  into  this  ear,  but  not  closely  packed.  When  tested  a 
before  by  meaiis  of  the  uatch  and  speech,  an  impostor  wil 
probably  assert  that  he  heni-s  nothing,  whereas  the  insertion  u 
cotlon-wool  into  the  meatus  affects  but  slightly  the  heaniig 
distance  of  a  normal  ear  for  speech.  Words  uttered  with  i 
moderate  degree  of  loudness  can  still  be  hoard  at  a  distoiia 
of  several  yai'ds. 

lliis  test  may  be  modified  as  follows  : — The  examiner  explain 
that  he  wishes  to  introduce  an  india-rabber  plug  into  ibe  bouim 
ear;  but  he  uses  a  piece  of  india-rubber  tubing,  which  fits  tli 
meatus  accurately,  or  a  plug  furnished  with  a  stopper,  wbid 
is  >vithdrawn  after  insertion.  Little,  if  any.  difference  will  ihn 
be  effected  in  the  hearing-i>owcr ;  but  an  impostor  ia  Uk«J] 
to  assert  tlmt  liis  hearing  is  greatly  impaired,  or  perhaps  qoili 
abolished. 

The  voice  may  also  be  utilised  as  a  test  in  this  way :  tin 
distance   is   ascertained   at  which    spoken  words  can   be   deartj 


MEANS  OF  TESTING.  777 

heard.  The  person's  eyes  are  then  bandaged,  and  the  examiner 
retires  to  a  greater  distance,  and  utters  words  with  the  same 
degree  of  intensity.  He  then  tests  the  heiiring  at  various  dis- 
tances, some  within  and  others  beyond  the  normal  distance. 
An  impostor  will  get  confused,  and  will  probably  assert  that 
he  fails  to  hear  words  uttered  close  to  his  ear,  while  those 
spoken  at  a  much  greater  distance  are  admitted  to  be  audible. 
There  is  yet  another  j^lan :  the  examiner,  remaining  in  the 
^^ame  spot,  repeats  a  word  several  times,  gradually  lowering 
his  voice. 

A  method  devised  by  Teuber*  is  veiy  efficacious,  but  requires 
a  special  form  of  apparatus.  The  wall  of  a  room  is  jjerforated 
l)y  two  metallic  tubes,  each  of  which  is  prolonged  by  a  piece 
of  india-rubber  tubing.  The  latter  terminates  in  an  ear-piece 
for  each  meatus.  Each  india-i-ubber  tube  has  a  lateral  branch, 
which  is  inserted  into  the  meatus  of  an  assistant.  The  examiner, 
who  is  out  of  sight,  speaks  fii-st  into  one  and  then  into  the 
other  tube  :  the  words  or  sentences  are  of  coui"se  heard  by  one 
or  other  assistant.  If  he  makes  rapid  changes  from  one  tulx* 
to  the  other,  an  impostor  will  soon  get  confused,  and  will  fail 
to  distinguish  words  spoken  in  one  ear  from  those  spoken  in 
the  other.  When  told  to  repeat  what  he  has  heard,  he  will 
prove  that  the  ear  which  he  declares  to  be  deaf  is  capable  of 
discharging  its  functions. 

There  is  another  and  a  more  simple  method,  based  on  the  same 
principle.  A  tube  is  inserted  into  each  ear ;  the  examiner  speaks 
through  one,  and  his  assistant  through  the  other  at  the  same  time. 
In  a  genuine  case  the  patient  will  repeat  only  what  has  been 
spoken  into  the  normal  ear;  an  impostor  will  become  confused, 
and  will  repeat  words  heard  on  the  side  on  which  he  asserts 
that  he  is  deaf. 

A  binaural  stethoscope  may  be  utilised  for  detecting  feigned 
unilateral  deafness.  In  a  case  in  which  it  was  tried  the  patient 
asserted  that  he  was  deaf  on  the  left  side.  A  tightly-fitting 
wooden  plug  was  inserted  into  the  right  caoutchouc  tube,  and 
both  elastic  tubes  were  placed  in  the  metal  ones.  Testing  the 
instrument  on  himself,  the  examiner  found  that  speech  was  not 
heard  by  the  right  ear.  When  the  patient  was  thus  tested,  he 
repeated  without  hesitation  words  spoken  into  the  funnel-shaped 

*  Berlin,  Klin.  Woch.,  1869.  Nr,  9. 


778 


HYOIENE  OF  THE  EAR. 


end  of  the  iiistraiiient,  which  served  aa  the  montJi-piece.  Tl 
tube  coiitainiiig  the  ping  was  t-hen  withdrawn  from  the  riffl 
mealiiB,  which  was  fimily  closed  by  preesTire  on  the  tragus.  ( 
again  speaking  into  the  stethoscope,  which  was  still  connedi 
with  the  left  ear,  the  patient  positively  asserted  that  he  he* 
nothing.  He  was  couseious  that  the  tube  tlii-ough  which  he  hi 
(aa  he  supposed)  before  heai-d  wn^  no  longer  connected  wi 
the  right  ear. 

Foi'  the  detection  of  simulated  bilateral  deafness  a  baodi^ 
sliould  be  placed  over  the  eyes,  and  each  ear  tested  sejat^ttdy  i 
upeecli  and  the  acoumeter.  The  patient's  statements  are  carefal 
noted  with  a  vien'  Ui  discover  contradictions.  For  the  detecli' 
of  simulated  total  deafness,  tlie  person  must  be  seen  when  aslrt 
and  the  amount  of  noise  requii-ed  to  rouse  him  should  then 
noticed.  If  placed  under  chloroform,  so  as  to  become  on 
paitialJy  insensible,  an  impostor  may  answer  questions  put 
him,  or  show  by  some  reinarlt  that  he  heara  the  oonvKi^tu 
that  is  going  on  around  Jirm.  It  lias  been  suggested  that  diuii 
the  ordinary  examination  a  tliird  person  should  makv  som^  <ii 
paroging  or  iiiaalting  observafioiis  with  reference  to  the  snspt^t 
impostflr,  while  the  examiner  notices  whether  any  effect  is  ji 
duced  upon  the  features  of  tlie  latter.  Another  suggestion  'if 
similar  character  is  that  the  examiner  should  tell  the  pirx 
that  he  may  go,  that  he  is  unfit  for  work,  etc-  Such  plw 
however,  would  fail  to  detect  a  clever  impostor,  who  wooH  I 
(juite  prepared  for  any  such  attempts  to  throw  him  off  his  gaai 
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In  several  preceding  iliaptei-s,  reference  has  been  touSp'' 
various  measures  calculated  to  prevent  a  recurrence  of  tJie  di 
ordei-8  under  consideration.  Such  measures  constitute,  indrt 
an  important  part  of  the  treatment;  to  neglect  them  would 
to  iuvite  not  only  a  recurrence  of  the  original  disease,  hot  (* 
supervention  of  various  coniplicatioiiB.  liable  In  ocenr  afl 
repeated  attacks  and  in  ehronic  conditions  of  disease.  It  m 
remains  to  add  a  few  remarks  on  the  general  hygiene  of  tlu? « 
and  to  point  out  the  Ix-^t  means  of  keeping  tho 
healthy  condition. 
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In  early  childhood  the  most  frequent  causes  of  ear-diseases 
are  exposure  to  cold,  adenoid  growtlis  in  the  naso-pharynx,  and 
various  infectious  diseases,  notably  scarlatina,  diphtheria,  and 
measles.  In  young  children,  affections  of  the  e^'  are  specially 
important,  for  if  deafness  should  result  there  is  danger  of  losing 
the  faculty  of  speech.  With  regard  to  exposure  to  cold,  experi- 
ments have  shown  that  not  only  naso-pharyngeal  catarrh  may 
thus  be  produced,  but  that,  uiuler  its  influence,  the  epithelium 
of  the  Eustachian  tube  offers  less  resistance  to  the  passage  of 
micro-organisms  from  the  throat  to  the  middle  ear.  Cold  water, 
freely  applied  to  the  head  and  ears,  has  a  similar  effect.  Hence 
immersion  of  the  head  during  bathing  is  a  not  infrequent  ciiuse 
of  otitis  externa  and  media.  Under  such  circumstances,  water 
may  also  pass  from  the  throat  to  the  middle  ear.  Besides  the 
effect  of  cold,  there  is  alwaj^s  the  possibility  that  the  water  may 
contain  bacteria,  to  the  action  of  which  many  cases  of  otitis  are 
traceable.  Risk  may  be  averted  by  wearing  ear-prot(^ctors  (see 
|)age  366). 

The  ears  of  children  should  l)e  protected  from  cold  and  wet. 
Jt  should  ])e  remembered  that  in  infants  the  osseous  portion  of 
the  external  meatus  is  still  incomplete,  and  that  the  membrana 
t\'mpani  is  less  protected  than  in  after  life.  The  caps  worn  by 
infants  should  fit  easily  over  the  ears,  and  should  not  contain 
any  irritating  matters.  A  child's  ears  should  be  washed  with 
warm  water  and  verv  carefully  dried.  Cracks  are  liable  to  form, 
t*s})ecially  behind  the  auricle,  and  eczematous  eruptions  are  very 
common.  These  not  only  cause  much  irritation,  but  may  extend 
into  the  meatus.  Cracks  and  eruptions  should  be  dressed  with 
boric  acid  ointment,  or  with  an  ointment  composed  of  zinc  oxide 
three  parts,  white  vaselme  seventeen  paints.  If  the  eczema  be  of 
the  moist  kind,  it  will  be  better  to  use  a  powder  containing  zinc 
oxide,  boric  acid,  and  starch,  or  in  some  cases  starch  only. 

In  older  children,  as  well  as  in  adults,  the  ceruminous  secre- 
tion sometimes  requires  attention.  It  may  accumulate  in  the 
meatus  and  cause  deafness,  noises  in  the  ears,  and  local  irritation 
of  various  degrees.  The  methods  of  dealing  with  this  condition 
have  been  already  described  (see  page  169).  It  is  sufficient  here 
to  add  that  parents  and  nurses  should  be  warned  against  the  use 
of  ear-cleansers  made  of  bone  or  metal,  which  remove  only  small 
particles  of  wax,  while  they  often  injure  the  walls  of  the  meatus 
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and  t\w  meiabrana  tympaiii.  They  sho 
against  atlempting  to  elfan  the  eare  by 
a  towel  or  haiidkereliief,  or  using  the 
aiirilave,  wliicb  consists  of  a  fflobular  pit 
to  the  end  of  a  handle,  and  is  intended  to 
to  cleanse  the  meatus.  All  these  applinm 
of  the  eerumen  deeper  into  the  passage,  t 
end  becoiiie-s  blocked  with  cenimeu  and  e] 
left  to  itself,  the  cerumen  tends  to  pass 
being  aided  by  the  movements  of  the  ja' 
instiiiment  for  domestic  use  is  the  i-ouu 
It  must  bi!  used  very  eai-efuUy,  and  wj 
withdrawn,  the  outer  portion  of  the  ni 
cleanetl  by  puttJTig  part  of  a  wetted  hand 
pin.  Parents  and  nui-ses  ^liould  be  furt 
i-eaorting  to  this  pi-actice  too  fi-equently. 

It  is  not  safe  to  entrust  patients  with  i 
cleansing  the  meatus;  but  no  harm  can 
nibber  syringe.  After  its  use,  the  parts 
dried  witli  cotton-wool. 

Chihlren  sliould  be  cautioned  against  i 
into  the  ears ;  and  those  in  i^iiarge  of  tl 
against  atteni|)ts  to  extmct  any  such  siibs 
tionally  or  Jicciilen tally  inserted.  Blowi 
of  course,  be  strictly  forbidden. 

Inattention  among  children,  and  what 
mental  development,  are  often  due  to  imp 
eilueation  of  young  children,  much  of  the 
through  the  ear;  and  when  partial  deafn 
thereof  follow  the  teachei-  with  difficulty. 
Such  children  are  affected  more  than  o 
conditions  inoi-e  or  less  commonly  pre 
defective  acoustic  arrangements  of  the  iw 
talking  by  the  master,  and  noises  outai 
hindrances  aggi-nvate  the  disability,  and 
regarded  as  backward,  and  perhaps  pnnish' 
the  defect,   is  unilateral,  the  deafness  ma; 

Statistics  with  i-egaiil  to  the  prevalen 
childivn  attending  school  give  very  differ 
places,  the  extiernes  being  2  and  30  per  c 
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main  causes  of  deafness  are  stat^  to  be  as  follows:  morbid 
conditions  of  the  organ  of  hearing  as  the  result  of  dirty  liabits ; 
adenoid  growths  in  the  naso-pharynx ;  infectious  diseases ;  naso- 
pharyngeal catarrh ;  exposure  to  cold  ;  concussion  caused  by  loud 
sounds ;  blows  on  the  ear ;  foreign  bodies  in  the  meatus ;  rough 
attempts  at  cleaning  the  parts.  The  frequency  of  aural  diseases 
among  the  poorer  classes  is  due  to  neglect  by  the  parents  and 
want  of  proper  medical  aid. 

The  educational  work  at  school  cannot  be  charged  with  the 
production  of  aural  disease  or  with  the  aggravation  of  any  that 
may  exist ;  but  deaf  children  should  be  separated  from  others 
and  afforded  every  facility  for  hearing  the  master's  instructions. 
The  parents  should  be  exhorted  to  obtain  proper  treatment  for 
such  children,  and  warned  as  to  the  consequences  of  neglect, 
^loreover,  children  apparently  dull  and  stupid,  keeping  their 
mouths  constantly  open,  and  having  prominent  and  expression- 
less lips,  should  be  examined  by  a  medical  man  in  order  to 
discover  whether  adenoid  growths  exist  in  the  naso-pharynx. 
Otorrhcea  should  never  be  neglected;  its  significance  is  rarely 
appreciated  by  those  in  charge  of  children.  As  a  general  rule, 
the  proportion  of  cures,  in  cases  of  aural  dise^^e,  is  in  inverse 
ratio  to  the  age  of  the  patients.  Parents  either  do  nothing,  or 
take  their  children  to  chemists,  who  often  prescribe  oils,  which  are 
always  useless  and  sometimes  injurious. 

In  order  to  test  a  child's  hearing,  the  usual  methods  should 
be  adopted  (see  page  91).  If  whispered  speech  be  heard  at  a 
distance  of  12  feet,  the  hearing  may  be  pronounced  normal ;  but 
if  at  only  half  that  distance,  such  a  child  is  very  disadvantageously 
placed  as  regards  instruction.  In  estimating  the  hearing-power, 
account  must  be  taken  of  the  intelligence  of  the  child,  the 
acoustic  arrangements  of  the  room,  the  voice  of  the  teacher,  and 
the  character  of  the  surroundings,  whether  quiet  or  otherwise. 
A  schoolmaster  should  occasionally  admonish  the  children  as  to 
the  care  of  the  ears,  and  should  warn  them  against  injuring  the 
meatus  by  inserting  pieces  of  wood  (whether  for  cleansing  or  other 
purposes),  peas,  beans,  and  the  like.  The  danger  of  blows  on  the 
ears  should  be  pointed  out ;  rupture  of  the  membrane  may  result 
or  may  be  attributed  to  such  a  cause.  Pulling  the  auricle  should 
likewise  be  forbidden. 

In  adults,  ear-diseases  appearing  for  the  first  time  are  most 
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.it  a  ,l,.f«,K...  of  2  ,n«.rr,H  rcj  f...fj.  ,„  ,^  moderatelv  still  ami  q„ 
j»!ao*.  •  * 

(/.;  K.-d..ctio,.   of   h«aring-i.ovvc.,.    {„    one  ear    to   a   distai 


MILITARY  REGULATIONS.  783 

of  4   metres   (13   feet),    the    hearing   on    the    other   side   being 
normal. 

(c)  Partial  loss  of  one  auricle,  malformations,  and  non-malig- 
nant growths  of  the  external  ear,  with  hearing-power  as  laid 
down  under  a  and  h. 

(d)  Congenital  or  acquired  stenoses  of  the  external  meatus, 
the  morbid  process  which  was  the  cause  thereof  liaving  come  to 
a  standstill,  and  the  hearing-distance  being  not  less  than  that 
described  above. 

(e)  With  a  hearing-distance  as  above,  the  following  affections 
of  the  external  and  middle  ear  and  their  consequences  do  not, 
per  86,  cause  unfitness  :  plugs  of  cerumen,  exostoses,  constrictions, 
cicatrices,  calcareous  deposits,  and  retractions  of  the  membrana 
tynipani ;  all  forms  of  simple  catarrhal  inflammation,  together 
with  any  resulting  adhesive  processes. 

The  following  conditions  render  a  man  fit  only  for  sanitaiy 
duties,  care  of  the  sick,  and  charge  of  clothing: — 

(a)  Deafness  on  both  sides,  with  a  hearing-distance  up  to  4 
metres  (13  feet). 

(h)  Deafness  on  one  side,  with  a  hearing-distance  up  to  2 
metres  (6J  feet),  and  perfect  hearing  on  the  other. 

(c)  Partial  loss  of  one  auricle,  malformations,  and  non-malig- 
nant growi:hs  of  the  external  ear,  with  the  hearing-distance  as 
above. 

(d)  Congenital  or  acquired  stenoses  of  the  meatus,  with  no 
signs  of  active  disease,  the  hearing-distance  being  as  above. 

(e)  Affections  of  the  external  and  midc^le  ear  and  their  con- 
sequences, not  per  se  causing  unfitness,  with  a  hearing-distance 
as  above. 

The  following  conditions  unfit  for  active  service,  in  some 
erases,  after  repeated  testing;  in  others,  at  once  and  as  a  matter 
of  (course : — 

(a)  Deafness  on  both  sides,  with  a  hearing-distance  under 
4  metres  (13  feet). 

(h)  Deafness  on  one  side,  with  a  hearing-distance  under  2 
metres  (6 J  feet). 

(c)  Chronic  perforation  of  the  membrana  tympani. 

(d)  All  forms  of  chronic  suppurative  inflammation  in  the 
middle  ear,  with  their  complications. 

(e)  Loss  of  one  auricle. 
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(/)  Congenital  or  acquii'ed  total  closure  of  the  extern 
meatus,  even  if  unilateral. 

For  service  in  the  Landsturm  a  man  is  still  fit  who  has — 

(a)  Loss  of  one  auricle. 

(b)  Chronic  perforation  of  the  membrane,  with  heariii 
distance  of  about  2  metres  (6J  feet). 

The  following  conditions  disqualify  a  man  for  active  servi 
but  not  for  mechanical  work  connected  with  warlike  operations : 

(a)  Deafness  on  both  sides,  with  a  hearing-distance  bel 
4  metres  (13  feet),  but  such  as  does  not  unfit  for  ordinary  wo 

{h)  Congenital  or  acquired  total  closure  of  the  external  mea 
on  one  side. 

(c)  A  permanent  opening  in  the  membrane,  the  defect  i 
preventing  ordinary  employment. 

(d)  All  forms  of  chronic  suppurative  inflammation  in  i 
middle  ear,  with  their  complications,  so  long  as  they  do  \ 
hinder  ordinaiy  work. 

Congenital  or  acquired  total  closure  of  the  meatus  on  b< 
sides  constitutes  a  complete  disqualification. 


In  Prussia,  temporaiy  unfitness  is  caused  by  inflammation 
the  meatus. 

Unfitness  for  active  service  is  caused  by  the  following  co 
ditions,  when  of  a  permanent  character: — 

(a)  Chronic  impairment  of  hearing,  to  a  moderate  extent, 
both  ears. 

(h)  Unilateral  deafness,  with  no  signs  of  active  disease. 

Permanent  unfitness  is  caused  by : — 

(a)  Absence  of  one  auricle. 

(b)  Deafness  or  incurable  seven*  imjxiirment  of  hearing  c 
both  sides. 

(c)  Permanent  perforation   of  the   membrane  and   other   ii 
curable  diseases  of  the  ear.  of  a  serious  character. 
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